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PREFACE. 



The autUor of a book geldom gets credit for 
sincerity when he prefticea it by an apology ; ami, 
perbaps, as Beldom deacrvea credltj because bis omi 
belief that the book is a g'ood one is tlie only plea 
of jusdficatiDn for his pablishiog it at all. Wlien, 
however, an author, laying no claim to professional 
knowledge, or status of any kind, writes upon a sub- 
ject highly interesting in itself^ and in the investiga- 
tion of which some of the ablest men of the time are 
zealously and successfully employed, explanation 
becomes absolutely necessary. Part of the expla- 
nation why the present volume appears, is to be 
found in the reception wliicli " The British Na- 
turalist'^ met with from the public. Part, alsoi 
may be attributed to the regard which tlie Autlior 
lias for the subject, and the pleasure tlmt be has 
derived from the silent and unobtrusive study of it 
during the few leisure hour8 of more than twenty 
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years of kLbonou-s occupatKin. As he felt one ilay 
in the field or the forest, or by the flood, in con- 
verse with the growing and moving' inhabitants, 
and in conteinpktion of the circumstancea by wtiicb 
the characters of these are evolved and modified, 
an abundant solace for incessant confinement and 
occuj^tion during the rest of his time; and as he 
so felt, 'A'ithotit any predisposing' aptitude or ac- 
quirement, but solely from the pleasure of tlie 
contempiatioQ of grouped nature itselt^ it waft, 
probably, not very presumptuous Co conclude that 
he might contrive to import^ to a few printed notes 
on the subject, some traces of tlic feeling by wldeh 
he himself had been so frequently iuul so deli^ht^ 
fully affected. The tittle work already alluded ui 
in 90 far justified that presumption, und led him to 
Ikope that something; similar might Lk^ done in the 
ot^milly fascinating, and more generally acces^ble, 
Nubject of phuits. 

It was in tliiii hope that The Botanic Annual ** 
was phumcd ajid eAccuted, at an expense of more 
research^ and labour, and weighing of opinioint, 
than mo$t who read booki^, aJid many who preparr 
them for the printer, would be williu{^ tu bt^iit-vt*. 

The volume Itas do preteu&ionji to system, fur 
tliai would have defeated the very object in vieiv ; 
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and it liaa little pretension to the adding of new 
matter, or enlarging' the sphere of botanical know* 
ledge, because that mtist he done by actual obse 
vation of the subjects; and no indiv-idual couhl, b 
poBsibilitV) esaniiiie in their native localities, and 
under the circumstance that form tlieir habits and 
rogidate their duration^ even one tenth of the few 
that are noticed in the following pages, scctttered' 
as they are ovet almost e^ ery region of the globe. 
In as far a$ British plants in their native localities^ 
&re concerned, the Author i^^'riCe^ from his own 
personal ohservation, and therefore stands by what 
he advances ; and, in the other and latter portion, 
lie ha;s done what he could to avail himself of the 
bc»t authoriticH, priJited, in manuscript, or oral. 
On some minor points he has felt jostided in 
departing from the usually received opinions; but, 
he has done m from conviction, he irmt^ lie hus' 
Also done i( with candour. To those who look for 
n mere catalogue, and wish for uotliing further Uian 
the humble attainment of calling plants by their 
Bomes^ it may seem that loo much of tlie volume 
has been devoted to general matters. These, 
however, arc tlie really importajiC ones; and it ia 
because tlie knowledge of plants is too frequently 
taken away from those cojuies.ions that give it the 
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substance and the churm of philo^tuphy. tliiit it 
becomes a dead letter instead of a Hving wofd. 

In some places there may appear to be repeti-» 
*ons; but wben the end in \iew is to group the 
bjpcts of knowledge, and rnake the one fJirow 
light upon the ether, some repetition h unavoid- 
able. To explain tlie very first topics^ an allu»»iou 
to other topics that are unexplained, is unavoidable. 
That is tlie case even in those sciences which ore 
*^ousidcred as being the most precise :irid limited in 
their subjects. A geometer can neither understand 
Fluclid's definition of a point himself^ nor make any 
one ehe lutderstand it, withont direct and complete 
reference to a solid ; and if tiiat be tlic cane in a 
purely abstract science, much more must it be the 
case in one that is mbced and deacriptive. 

In the sketch of the coniferse more attention has 
been paid to tlie geographical distribution of tlic 
plantA, and the reciprocal effects that take place 
between tliem and climates and soiIh, thaji to tlie 
merely botanical characters. To have given the 
latter would have been a third — in some instzmcn, 
a tldrtieth — repetition of the same talc, either tidcon 
in tlie words of its rightful OMTier, or turned into 
wortK in all proiwibility, less appropriate. To do 
tlic former is to bring from many sources the 



PREFACE. 



nts wLence general conclusions may he drawn. 
In mast cases the actiuil dmwing of the concliLsion 
is left to the reader^ that lie may Lare the pleia.sure 
of hk thougbt, and tlie enjoytnent of his victory ; 
and wliere tlie concIiLsion i& hinted at, every care 
liaa been taken tliat it should be on the safe side^ 
and not dogmatical. The moat mi^cluevoufi of all 
conclusions arc tho^ which conclude the reader's 
de^re to know any more of the subject, and it were 
pity to increase thenoj as they are somewhat too 
numerous already. 

The illustrative engravings have been obtained 
from actual specimens, where these could be ob- 
tained in a proper state, and in the others from the 
most esteemed authorities; and it is hoped tluit 
they will be found as accurate as the style in which 
they are executed will admit. To have done them 
more expensively would have defeated tbe purpose 
\o£ the book, by rendering it too expensive ; and to 
liax'e added many in the second and third sub-orders 
of the conifers would have been, from the nature 
of the subjects, additional expense witliout any 
udditional value* 

Though, in accordance with the fashion of the 
ime, this little work is styled an "^/i/jma/j" tlie 
reader mu»t not expect to find in it those "rainbow 



vHi PREFACE. 

lints from counUess rills," of wkidi tme rctilly 
kiiovi-s not whether most to admire tlie imponder- 
able floattneas," or mourn the ei-auesceiice* Al- 
though some of the subjects Created of are dectduous, 
&1L of them last for seasons ; and such is the intentioii 
«f the book, n-hatever may be its chance in a world 
of chancingv. 

Should tlie present t^lume mo«t with that encou- 
ragement which the Author has been aiuiouii to 
desen'e, it will, after a reasonable pause, be 
followed by another one, in which the orders of 
plants fint sketched will be the grasses and the 
iMLMs; the first of whicli will briner before the 
reader the general ^-en car|>eting^ by which lem- 
pmte climates are rendered ho delightful ; dK 
aeoond will involve a delineation of the forest 
■cenery of tropical coiintrieA; and the two toge- 
ther will disclose the sources whence meoj in 
almost every clime, derive the mo8t es^nUal 
of their vegetable food, and very many of their roost 
valuable oceommodfttioiis. In the meantime^ byw- 
erer, the &te of the present volume i& In the scale, 
and upon lliat tiie future must depend. 
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CHAPTER U 

nfTHODLCTIOpr. 

The cheapest, tbe most HCcesMlile, antl, at. the 
Bftme time, the most instructive and deiightt'ul, of 
ftll !ludies» is the study of Nature. The student 
of literature must Imre his library, the natural phi- 
loitepber or tbfl chemist his apparatus, and the 
ii^tiidectt of man hjs antiaU and records, vrbich are 
always imperfect, and the greater part of his timu 
must be :»peat In estiiblisiLliiug their truth or delect- 
tDg tJieir falsehood. All these muj^t be out of the 
living world, hs it were- — mast abstract themselvefl 
from the sun, tbe sVy, the earLb, and the sea, and 
keep aloof from the charms and fascinations of that 
irorld of wonders, that creation of beauties and utili- 
ties, which is so abundant, so univ«raal, and so fitted 
for the gratification of the human mind, that the 
very first time that an infant exercises its feet upon 
the »ward, or stretches^ its arms in tbe open air, it 
i» to cbase butterflies or cull wild Dowers. Aod, 
Doless where the enchantments of society allure, or 
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tht hardships of life compel « this, llic first ^i! 
fondest attraction, retains iu frpshneM tr> the last. 
If plp«suri\ unmixed wilh forecastings of retributive 
bitterness, is soU|^ht — if ihc body is to bp recruited 
after th*.* exhaus^tion of disease— if the wounded 
spirit is to be healed after the anguish of privation 
or the Agony of misforlune — nny, if there is any 
hope that reason nhaH resume her power, after the 
pressure on ibe mind has been more than it^ 
strength, — lb<> ** joy that brin^etli no sorrow"— 
the medicine for tbe disease — ihe balm for the 
wounded fipiriL — the nsylom for the wandering mind 
— are found no M'hero but in the sunny glades, the 
green canopies, and the life-imparting breescrs of 
nature. 80. nho. when the strength ha» fuiled, and 
the common ooeupations of life can no Jonj^er be 
followed, iind its common amusements can no longer 
give pleasnre — when wealth becomes nne^isiness, 
honour a Imrden. tlic Imnquet pftlls on the appetite, 
and the ear is dull to tlm sounds of music, and tbe 
eye dim to all the panoply of grandeur — place but 
the sufl'erer in society upon a «rreei. slope, where 
the landscape sprendsi wide and full before him, 
with ita clusteriug wuodSf its opening glades, ita 
blue iiplnnds, and its varied and varying lights and 
shadows; with it:» sparkling cataracts, its glittering 
strearas, and its glaaay lakes; with ita flocks, tt» 
herds, und its wild animals^ roaming from paslure to 
pasture, or bounding frnm co>pr to i?over: with Its 
flowers of rrcry spot, and on every apray ; ita living 
inbabitaiklit, from the ragte that dtiAhes heavenward, 
defying the ardonrfi of the i^iin, U* tJie eri ihat 
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iMveii not the ooze nt Ibe liotLou) of tbe water, save 
to perform its curious mi^riktioa to the sea; when ilii? 
inspiring brentli of the Avfzet south-west just j^uti 
llie twigs and leaves into life, anci tlie W^hi sumiiier- 
clouds, Uiaging tlieir sb^idows* now here, nov there, 
make the one view n thoiisandt ere the throbs of 
tlie renorated heart have t-ounted the half of that 
DDjiiher; when, id tshort, alt nature is beauty to 
llie eye, siusic !« llie ear,'^ essence to the smell, 
and life to the spirit; — there comfs a dl-w lo.sU*e 
on tbe eye, a young perception on »ll the senses; 
the arterieis have more elastii'ity; the whole system, 
that was withering in art, waxea green in nature; 
and ev«Q near ih^ brink of the grave man feels a 
triumph over death — ^a consciousness of immortaliiy 
which no scefUiciam ctm phafce, and no mortal mi- 
te ry cloyd. 

i^til this iitudy is as inipoitant in fact i\s it in de- 
lightfal in feeling. All that the human rat:e can 
'poasesSt or enjoy, or know, and the foundations or 
the proofs of all that they can believe, are con- 
Uin^d in the existence, tbe appearances^ and tbe 
lavs (that is, tiie successions of appearances), of 
Ibai vast and wonderfal structure to which we give 
the name uf Nature. It is at once the building 
and the hook of *'lhe living God:" the elder volume 
'AS compared with tlie book uf Revelation, above all 
price ai^ that is, and inestimable as arc the blessings 
which it confers on man. That sacred volume ia^ 
ns it were, only a special statute, given in the most 
beneBcent mercy, but given only to one race, and 
foT ono purpose — a grrnid and paramount purpose, 
K 2 
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I grant, but still only one> It is " the taw an<l tb« 
testimony" to man, for virtue in thr present life, 
for bope \a ttie life to come, and for enjoyment, for 
the only secure happiness and bliss, in both. But 
that which is written on the earth und the sea, and 
of which tlie lines fxtend farther inlo the sky than 
wing can cleave or imugination penetrate, is the 
law and the testimony'' to more races of beings than 
human arithmetic or even human fancy can number, 
Those which lan be observed, with little trottblo 
and no artincial aid, amount to many thousands of 
distinct tribea and rures^ each having appearances 
and cbarBcters by which it in diatinp^uished from 
the others, and es^hibiting at any one time, even 
ID a small «pace» more individuals than could be 
counted. Who, for instance, would nndrrtake to 
number the stalks of ^licat in one field, the hlade^s 
of grass th^t carpet one meadow, the plaoUn on otte 
heath, the fished in one nhoal, ibe sea birds that Hy 
and scream round one rocL, or the flies which, in 
one sunny hour afler the rain has beaten to the 
earth or cast on the winter all tbt-ir aticeslurs, wanton 
OTfr the surface of one puul ? E^itt tbe^e extents are 
but as so many mere points, compared with the 
whole surface of the earth ; and tlie time during 
which they can he observed, even though it were 
extended to the whute life of the obacroer, is not 
as a ninment to a year, compared wttb the duralion 
of recorded time. 

Vast as the number is, however, it is but a frag- 
me^nt, ami a small and fleeting fraf^nent, uf created 
Dxisl«Dce, in that manifestation of it to which we 
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give (be appellation of life* When wp Uke bold 
of the microscope we find llaHt there is itnotlier 
world, wbich, to tlie e^f, is inscrutable; and that 
ils iDKabitADts arc probiibly more nameruuA, and 
certftioly more wonderful ia their structure, than 
the members of that world which we can sec with 
the ey«. That which to the eye appears but aa a 
Alaji) npon the wall, at ha slime tipon the rock, 
becomes, la the microscope, a grove or a forest 
of the most perfect vegetation, and fully peopled 
as the gropes and the furcsU with which larger 
iipaccd are e:lad. Xay, more, aii du kind or portion 
i»f matter is absolutely 8olid, but has its ultimate 
utoms, to which we cannot philosophically ji^sigu 
any dimeD^iong, separated by spiiccs which are, pro- 
bably, as ample iu proportion to lliuse atoma aa the 
ditftaaces of planets are to the niassea of those 
bodieSj it involves no absurdity to suppose that 
cjch of those atomic cartlis has its atuinio inha- 
bitanU, ad tmmerous, asvuHed^ and ns proportion a to 
|o it, aa the tribes that inhabit our earth. 

There m%y atill be those who will be startled at 
ftucb a doctrine thiss ; for it is llie character of 
i^orance — which bat too often assumes the name, 
and sometimes sils in the seat, of philosophy ^ — to 
raagnify il& own attainumuts by den^yin^ that there 
is any knowledge except what tt knows, or any 
existence with the mode of which it is not perfectly 
fumiliar. This ftelf-sufliciency is the cause of very 
m»oy errors, and one of the most grievous s^tumbling- 
btoc.ka in the road to truth. Many have doubted Mio 
immortarLty uf itutui, hecuu^c they knew nothing but 
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matter ; and many liave denied the e^sistcDce of 
God^ because their own knowledge, wliich their 
Ttmity taught them to considef a» acnoimting to nil 
kuowledgn, reached only Co a little of what man 
can do. Half the applicatiunfi of modern discovery, 
wbicli have made the world, and especially Britain, 
what they now are lu human accommodiilion ami 
comfort, would have been treated a» vain dreama by 
the wise men of other times. If they had been told 
that the cottou wool, which a delicalc-fingtired 
^male of liidiik ctiuld spin in tint*, day, could be 
curried twenty thou&and miics, <ipnn into belter 
yarn, carried back ag:iiu twenty thousand uiileit, and 
sold at half the price M'hich she would demand, 
allhough her wageti were only Ihree halfpence per 
day, they would have been ficeptieal — iiay, abso- 
lutely unbelieving. 80 also would thry have been 
sceptical if they had been told tlmi n bushel of 
coals eould be made to perl'orui the labour of twenty 
m«]) for an entire day* or by t!i« interventioa of 
ninohiuery (as in the case ut fttrjking a die), Iho 
tabnur of hundrrdf) of men for the oamc perioti, they 
would have dcentrd their iuformant a most proper 
subject for ibr i^cU of the muuiac. Vl*i ihe^e tlnng» 
are actually douo. done largely, nnd dorir every 
day: aud »o much aro they nt^coiinted lucre niatlera 
of courAc, tlkat nobody wonders at thenv and irry 
few fipeak of tliem. In treating of tho production."^ 
oC nature, or of Rfiy ihinj^ tbul depend^t njmn their 
properbes, to deity without proof in aa unwise an 
to helicvf] without proof. Nay, it U the greater 
ern>r of ibr Iwn, hreauie more carrful examination, 
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or fK'Uer Jireclcd experiiiieut, will correcl !lie error 
in Uie one C4^> but the lieaia] &hnis ilw duor upon 
knuwledge, and tends to render i<^orancc pcr- 
[lelual. 

What baa be«n fltated is, stUl, only a aiualt por- 
lii>n of that wbicb Ibc fttudent of natnris has io 
explore, or, at all evi^ntu, la contemplate. Wbcn 
recourse hud Co tlie telescope^ the migbty ia 
orealioD L»ecDtn«s as sublime as tile mlDute is won- 
derful. Tbat instrumcni discovers, revohiag rouad 
tbe ^wXt twehv biuiies, following similar courseo, 
%ad apparently regulated by tlie same laws that 
regulate the earth; all of tliem of ijr^e dimmisiansi 
•mi four of Ihrm far larger ihan the earth. Eighteen 
noons, or aalellitea, have been discovered rt^n olving 
rouud lour of those hodicA, and ohtiorving laws simi- 
lar to (hosa which regulate the one ntuon with wbicb 
Uie earth h accompanied. Nearly one hundred 
other bodies have made tb(7ir appearance at times, 
to which the name of comets has been given, antt 
which, though the forms and poailious of llii^lr paths 
be very ditrercnt from those of the twelve lirst fueu- 
tioned, and though aome of ihetii retire for ages 
«o reiupte itito »pace as tu be beyond ibe power of 
Ihe telescope, yet obey the sume general laws, and 
maj be considered as belonging to the same system 
with the othrrji. Xow, as the surface of the earth 
is but a little part, not the two'tbousandth of the 
whole, and as we RoU that ovar the whole of the 
earth's surfnce the powers of nature nfc cuntinually 
St work, it would be hh absurd to suppose thai the 
feat of the system ih sterile anil un|irofitable, as il 
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wouttl be^ in ihc few people of somt: blcnk ibkl in 
the Polar Seas, to conlf^nd that tlier^ were no 
plants or nninials on any spot of the earth but their 
own. 

And with ttie aolar ftysleni* vast as are the bodies 
of which it h made iip^ and wido as is the spac^; 
over M'hicb they <'ar«er in their revolutions, the 
works of the Creator are so far from being exhausted 
that the enumeration of them \i barely begun. Of 
tlie fixed atard, which are beyond the limits that xny 
iitstrament can measure, there are fifty thousand 
enumerated in the calalogncs; a powerful teleBtrupe 
augments the number beyond all estimitle (Ur. 
Herschel counted fflty tlionsand in one »mall 
piitcb) ; andf as the imagination cannot set bonntls 
lo the universe, the number eeea by tlic hvil tele* 
Bcope must lie hut a smidl fraction of the whole. 
They must «hine by native light, because the difl- 
Uuice of the brightest, and, (bereforef prohjibly tbo 
neareMtf ext^ecds immeafiurably the greateAt over 
which a borrowed light could come; and, as we have 
no reason to suppose that any two nf the^e are nenrcr 
to each other than the nearest one is to our sun, it 
follows thut the Nuns und nyvlem^ »rt^ beyond the 
powera bolh nf arithmetic and of imagination ; and 
if thai be the case, as iberr ran he no <loubf tbul 
it is, bow vast mufit be the number of being-t by 
which thoy arc all ]>eopled, ami how far abote fdl 
i.'omprehen!(ion, nhov»* nil prai»<-» mttst be the atlri- 
buten of UiM who, by one wonl,»poVe (hem, and 
Uw» of their being, into eKi<ilenrr * t 
it ibr ttltiniatr roni liiaion which even mindx 
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bM ntucli acirn&toaietl to reit^on tnast ilraw from a 
mere ^Iudcp at natttre. if thnt glance 1j« but com- 
ebenaive enoagli — if Uie mcatat eye has but its 
oper TtsioD, and tLere is no iog of prejudice 
wbicb it is obscared. A perception, a proof 
at the Almigfaty is so great, coapled with the 
ssoD of revealed religion — that the uf^lfare of man. 
tb in this world and the nexif depends on ohe- 
ienc« to the laws which the Almighty has pro- 
ulgated for the je^uidance of man — is tbe moat 
werfnl incentive to virtue tlial can possibly he 
agined, because it uiukcs the very selfishneaa of 
an a cord to draw him in the way wliicli is right, 
id lbil4 converts that tendency <jf his nature 
hich, under ignorance, is evil, v^holly into good, 
Were there no other aUvuntage resulting from 
e study than the one now iitnted, that one would 
hf ample reward for far more labour than a reason^ 
»blr knowledge of the subject requires; but, lil^e 
the Liadred study of the sacred ^ olunle, not tmly n 
Mftain guide to the uhinta(e goal nt which every 
good and wise man wishes to arrive, it is f^upport 
ftdtl pleasure by the way* The very external ap- 
pearances of the productions of nitture^ tben, that 
*rc eiinally appurent to the learned ami the igno- 
anU are highly attractive* The natural changes 
~n tbose appearances that present themselves even 
lu a very careless and superlieial observtir, are so 
curious that aon^ can see them without feeling a. 
idesire lo be informed of their causes* Their qua* 
ities arc so mimerou^ and. so varied, and the u.^es 
hich, ibey arc applied aro so indispensable, that 
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willioul tlic application uf ^oiue of theu no likimiui 
beiug could exist evea for a smj^le day; aud wiLbout 
the nppticaliou, the constant a[>pliciilioii, of ninny of 
iLem, no human being could exist in wbat we are in 
tbe liahit of considering the very Jowrst state of 
civilised society. 

Uul the use depends ou the kiiQwl«dg«. There 
was plenty of aulpbur, nitrate of potass, and charoo^d 
in the world before ih« iuveation of gunpowder; 
hnl tilt" people nf thosw tiiiies uever thought of ho 
blending the three suhstanceA together, as ihut the 
ignition o\' ihent would batter dowu a walli or tear 
a rock to pieces* The steam uf water was juat ha 
puvierful before the year 17<Kl as it is now ; and yet 
fiohody thought of making use of it to drive a car- 
M^tt or a mill, or force a vessel on her way ligatusl 
wind nud tide. I'^pon n very moderate calculation, 
the suinc sleam now pcrtViruis tbe work of two oiil- 
Uona of men, and consumes not tlir foo<l of a Aiuglo 
iiidividnah Therefore, in this stnglo matter, tbe 
aludy uf a i'cw individuals has added Ui tbe means of 
vnjoyuient of the whole p«ople more than thirty 
luillicjn:! of pounds in the year. The soil of i^me- 
rica or Aaat}*alia waa jtist as well litlcd for the pas- 
turago of flocks and herds, and tbe culture of tbo 
vereid (grasses, before the discovery of those countrien 
by Europeans, as it has been since; and yet, till 
KutHvprans iimk up their abode Lhtrri there was 
uut u single sheep* ox, nr com ludd jn cither of 
UiuHC wide regions. 

'J'bere is another eonsiderutiotj which renders a 
kuowledge of the properties of nalnral bodies uf 
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much more importance in » practictiL point of view. 
£T«ry Utti^t Ue prepared before it )8 fit 

for use, And plants and animaU may he buth in- 
creased in number and improved in qunlitv by 
cuUnre. Neither IIjft adaptation nor tb« culture 
ean b« &U[ic«&ifully accomplished without a know- 
ledg^t not only of ttie natural qualities of that whfcb 
is (o be acted pHi bat of the meanii by which the 
desired irbange can be brought abotiL Hence (he 
Tery humblest members t>f society, those who must 
labour every day and all day ton^, are not fit for 
the right and ^nccesgful performance of their labonr, 
if ibey do not know something of the nature of thf% 
suhiit»£iceia on nhith they ttre employed^ and the 
means by which iJie changes that they have to pro- 
duce in those sabstances can he best and most easily 
bnvig^ht about. A ^licpbt^rd, for insbtnt^e^ M ould he 
t>ut a bungler, if he knew not fiomelhint; about what 
promoted ihe health aivd growth of his Hock ; when 
they would he boat on the dry part of the sheep- 
walk and when on the moists aUo, what plunta re- 
oifed (o he g:nihbed up. as bein^ injurious to their 
Eth, And w\\At encouraged, as having: a contrary 
teddency. It i^ the same with all who are engaged 
in any kind of labour, be that bbour what it may; 
«ad iu proportion as the individual rheA in the scaJe 
•ociefy,anil» lne.(e:td of labouring as an indiridnaU 
inntend^ the labour of others. Indeed, takiuj; 
the single view of practical utility,— of applicatiou 
to the meann by which the neceasaries, the com- 
forts, and the elegancies of life are found* — the 
onJy man to whom the knowledge of nature i» of 
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fro use, is tho man (if rucIi thm be to whom iLe 
BBme will upply) who doen and who wifthi^s to do 
nothing that js useful. 

There are, however, pobler motives in (Ije study 
thaa tlie mere p«cqatury usefulness, although that 
usiefulne^it ought not to be deapiicd^ and though it 
must always he in proportion to the others. Iguo-^ 
ranee of the appearance of natural subitanees i« 
the Bource of uiuny evils and incomeniences. The 
noxioua ia ofteu, on that accounl* taken lu place of 
the wholoftotne; and that which h perfectly hafm- 
leM invested with the attributes of something deadly. 
We often hear of siqknesd and dcuth, from gathering 
and eiting various spe«iea of wnter-par^nip (itium), 
and espiicially wale r- hem lock ( ciruta virota), instrad 
of water-crcsft ( iiaittnrtium ojficinale ), as well as by 
niiatHking some of the poisonous fuiif^i for the escu- 
lent ninshrooms. On tJie other hand, mitny p<?rsonfl 
luakir theni.se1ves nuserable in realitVi and ridirulous 
to thoHi" who are bettf^r informed, by attrihiitiuj; 
mortal ijnaUtirs In toadu, flpiders^ atid other erea- 
tiires, that cannot by possiibility do bnrni to man ; 
and iu:e.u»iti|; newis of creeping into the throats of 
persons asleep, and earwigs for taking up (heir 
hbofle in the ear. — aituatiuns whieh those creature* 
W4iuld br trry t ureful to avoid. 

Thin i^cuomncc not only leads tu such niislMkes as 
itioseof which onr or two have benn mentioned^ but 
lu ridiculuns beliefs in the virtues and the baneful 
rlTrrtii of subfltanccH, which^ if tliey are not phyai 
cally M> faliil m some of tliese, have far morr in}U« 
riouH edrclai upon the mind, and lay people (»prn tft 
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POVtitl«ss f[uactcrit;j^ utii) cheats al th« bands of the 
unprincipled and desi^niug. The history of the 
reputed medieiaal i^uuUtks of very many suhstanceA 
is little eke than a chapter of the aouais of impo^i- 
Uire, and the charms axid eounter-chamis thnt weru 
once so very Largely imputed to gubstanc^s vrere 
wholly of that ebaraeter. The Utter have nearly 
disappeared with the art of which they were the 
•uxiliarics; hut the former still remain to a conai- 
derablv extent^ even in quarters where ihey wonld 
not be inspected. The cau^e in obvious. The belief 
tfupernutural malignity was a mere dream of the 
agination ; and, when the niinda of pei>ple weru 
roused out of the sleep that produced Ihot dream, 
the couDter-dream vanished. Disease, on the other 
band, a rerkltty, and a reality from vrhicli fiW are 
anxious to escape ; and it at th<? same time cnt'eehle* 
the mind, and makes absurdities be resorted to, in 
qucHt of cure, which the patient would Kcout if in 
lieallb* and if they had reference to any other matter^ 
The mischief which is done in this wfty would not 
easily he credited by those who have not closely 
«tadied th6 matter; and there is no way of com- 
bating that mischief successfully, hut hy a moro 
accurate and more generally extended knowledge, 
of the prodactioDS of nature. * 
But of the immediate advantages of the cultiva- 
tion of this kind of knowledge, the most valoahlo 
remaina aliU to be nieDlioned, — the elevation of 
taind — the ple^tsure which cannot hfs taken away, 
that results immediately from the study, and thus 
hnnga a reward to the student at every step of hU 
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progress. There is no surer vay of kcpping tli^ 
mind awtike and in tnnt^, than by haiipg a subject 
for thuught and renection th»t shall appear fresh 
aofj new every day, ^Qtl with which man shall find 
soDivthiiii; analogouH whcrei he goes. Eajoymeul 
U th(* grand object of lift*, and ihoughl is Uie chief 
measure of itj duration. As determined by the 
revolutions of the earth* tnan cannot expect to ex- 
ceed, upop the average, bis " threescore and tea 
yemrsf* but, in thikt period, one man may contrive 
to live ten times as long as another, simply by 
knowinf^ ten times as niueb. .And. to the uinn who 
baa made himself familiar with nature^ tlicre is not a 
spot of cfkrlli or a moment of time but which will 
brin^ its eniploynient. Every portion of earth tiiat 
u iurned np, every wave that rolls to the shorfl» 
ftrery pUnI tbiil grows, and every animal that flies, 
or walkfi. or cmwls. nr suitiiit^ or which, like au 
oysler. is cenienleii to (he aume place foi- life» wili 
be to him a leaf of the hook of knowledge (of a hnok 
far mofc instructive and delightful than uny that 
can he wriltfn by man. The hook that man \^nlo<i. 
e^en tliough — which was ne*cr altogether the case, 
and is c^egiously not the case in Uiesc days) it 
were the production of nne who bad carefully studied 
and well understood the subject, is hut a copy, and, 
as such, liable In all the errors and mistakes of the 
copyist; so that tbo mere reader — the student of 
books, lies expoiwd to two sources of error — the 
blunders that he may make himself, and tlios« that 
arc made for him by his atithnn The probability 
is that lhat author, in ail that is of Mny value in his 
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hook^ may also be a copyist — a mere lapgrr lo^ether 
of ** a tbousancl and oue*' icraps, loosen&d from 
Ifaeir original connexion, aDcl therefore eutitleO lo no 
' ' <!r tpithet tlian the debris ami fabbisli of that 
'cii, ID its original state, may bave been know* 
ledge; consetjiieDlly there ia no faith to be placed 
ID lite metange until the reader has reapplknl all ihe 
scraps to the places whence they were taken. 

The grand objeet ift to enable those who have 
nuch leisore to banish listlesstiesa and ennui, by 
a perpetaal soxtrco of occupation and cQjoyment, 
ftnd tbo^e whn hare little leisure to make the moat 
of it. That is not to be done by having recourse to 
laboured desoriptions and costly delineations of 
tiiingA thai the student has never seen, and of which 
mil the circuinstHnces of a single subject could not 
be explained in less than the whole cortipass of a 
Tolame. The thing; wanted, the source of Imppincss, 
the foundation of utility, consists in people seeing 
and knowing that which is around them, and which 
they may examine any day or every day, wilhout 
cost and without trouble. Dooks have their value, 
and a high value it is; but in acquiring that know- 
ledge of nature which is either to be useful or plea- 
«antt actual observation will do more in one liou^ 
than reading can do in a month. Another thing: 
the less ostentatious that any one is of tho know- 
ledge which he possesses, the more good it is snve 
to do him ; because the time that the boaster wustca 
in proclaiming to the world may be cmplujed in 
the acquisttioQ of moie knowledge by him who boasts 
not. But that which a man acquires by his own 
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obsignation h such as may be acquiretl by any U<v|y 
^liftfi noae of the priiEe of learni»|L; uhoul it; anil, 
therefdre, Lba iKiaaeasor boast» not of it, bul goes 
on quietly adding more. 

Tbese remarks do not of course appW to thoa« 
who study nature as a profession* but mert-ly to 
those who do it for their own information and enjoy- 
ment. The professor, wbalever be his profession. 
PkU»t jnro/'eH— must have some blyudishment (o al- 
Iract bis cuHlomers, upon the same principle tliut the 
vender of wares painU and jjikU his abojK Every 
body knows tbut those deeomtitins do not iiii|m)ie 
the quality of the wares— nay, Ibat the ware--* must 
fiotit more because of Ibe decorations; bul still they 
are found necessary, as people will not rejiort to the 
■hop without them: tjio user, lioweier* net*d<i no 
sign and no gilding. And il in the »une with know- 
ledge as with any thing else: he who wishes to sell 
it must show il o|]*; la* who uaefi it has no sut^^h 
nrrcsaity. Still the ubjecU in nature are su many, 
and thry hair ntlraeted the atlrntion of the curious 
and llif nrlivr so long, that there must be 9onie 
prepanition before any one can know bow to Wi^iu, 
and some knowiedgfi of what bas b«en done by 
others, in unirr that time ntay nut be wEisted in 
•e^rcbing tor thai which in already known, and that 
the kTiowlf*d)ce which the individual drrivea from 
observHtion may be in at^cordiince with that which 
h»M been obfirnrd by oUiers^ When a man walks 
out to observe, or rather that be may be able to 
ubacrve^ and tbink« and learn, vrery time that he 
^ttlki out he should be able to see and judge of not 
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the tnrr^ indivldiiul oltjcct, Ijiit of its circmii!^lanef*» 
and »ccnmpauinienl£, and the t:onnesitiD3 tliat subsisl 
Kotween Ihem. If, for iun^Lance, the nalit-e plants 
of tbe htil f|itrerfri>m those of the valley, he shouLd 
be *l)Ie to say why that sbouhl be the case ; or if a 
^lautiii one part of a field (JifTcr in ita growth or 
mny otlterof its phangeablci characters froai a plan! 
of the same species in ODotlicr part of the field, ho 
ihonid be abte to point out what there is in Iba 
soil or the exposure to produce the diilercnne. The 
existence, at all, of auy production of nature, in a 
particular place and at a piirticnlnr time, must he 
owing to some tircwmstance or combination of cir- 
cumstaDces; and thwt it H found under any one 
fiiodificatioQ of appearance rather than another must 
mUo be owing to circnm stances. Now, it is the 
knowledge of these circumstances which enables ua 
to unite the single objects into a system, and to 
look upon nature in all its variety ua one great 
wbote, all the parts of wtiich harmonise, and are 
mntually and reciprocally useful and necesaar)'' to 
each otfier ; and thence we ar£i enabled to brin^ 
together the Hamc circumstanced from which we 
liave invariably seen the same result to follow in 
atnre, and thus we obtain the result that we wish 
for in art. 

t But though in the n^c and the enjoyment of no- 
tnrai knowledge it is necessary to take the produc- 
tions of nature in their combinations and with their 
Associations, tho mere elements cannot be ncqnired 
in that way< There muiit be in this, as in every 
species of knowledge, a dtvisiou into parts — an 
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alphab«t, na it were ; aad it is only after all the 
p»rU of tlial are wall known that llie knowlvdgo 
of them can be ]Uit logether, and nature cooleni- 
plated with pleasure and proKt, in ihofle groups ami 
maasps vrbicli present tlieiniiel I'ed to tbe observer^ 

TliD irrtal *Uvision of the empire of nature i« 
nsuHlly made into three kinp;donis — the niincni]. 
the vegolable, and the animal; well dt'Elnrd and 
boldly contrasled with each other in anme pnrlJ, 
like lh« dilForent colour* in tbc rainbow, but, tike 
Hieiie, so blcnilL'd on their contincs that it is not 
«Mty to distinguish the ono from the other. Tho 
popular distinction ie, that all the members of the 
ve^Uhle kingdom have /r/V, and may be in the 
stftte of livittg or <had; and that ilie mend^ers of 
the mineral kingdom never have life^ and, conse- 
quently^ are always dead» Life is, however, to 
vu^ue Hii e^tpres.iian ihul, unless when it h npplied 
to some particular bring, the mode of whose life ia 
knowfi^ itfi meaning cannot Uv dcIjni'tL It dors not 
consist in motion from one ptuce to nnolber; for 
aliiiiOMi: aW plnnls, eititl immy unimnlsp are fined to 
the ftiime spot for life. 1 1 doc^ not ronsisi in the 
|>uwer of nsjtuming nonie dclir^itr form : for all suh- 
•lancc!* (hat can lie rryslnllisod (nn<l pr<»b:Lbly there 
iftoo substance uhich may not in some stiitp— iJimigh 
that be always, aa eompared with vegelablea and 
aniniaU» a dead state ) — undergo the proeew of rryn- 
latliMtion. Nothing in more limpid than water 
when in the fluid stale — ^t!ie keeneit eye. or th« 
most powerful microaoope. can detect no pnrtii in it : 
and yet let there b« but eold ruungh, utul that water 
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rorms cryatala of snow^ baiU or ice, wUicIi. M helljcr 
they lie in white flaLejt Uko snow, while Dmse.i 
like bai)^ or colourless as Uie icy crust of pure and 
tnnquil water — Lave tl*« original cryslaU ami the 
tuoile of aggregation, always the same. The wliite- 
new and the inferior wei^bt of linow, as coniparet) 
vith tranBpareat ice, arise from ihc watpr bein^ 
ag:itated, or the particles separated from each other, 
at the time of cr^atalJizing ; and there ia, perhaps, 
no aabstance of which the ag^reg;ation of the smaller 
crysliila may not be modified in the same manneir 
— though in each the primary crystal ia as charac- 
tt^ristic of the particular enbstance as any other of 
ila qualities. Increase of ai^e, or growth a» it U 
culled, is not a characteristic of life, because in some 
circumstances stone^j or accumulations of mineral 
matter, jftUo increase ia ^iee; nay, even the assimi- 
lation of uther matter to the same kind with Iho 
body of the jndividuul h mi a certain criterion 
of life : the diamond-mlneri in India (at Pannah 
in particular, where the same caste, or tribe of men, 
Ljtve been employed for centuries) declare that they 
find BA many diamonds in the ground whichi after 
beiDg' carefully searched, has lain llfteen or sixteen 
years, as in that wliich ia dug for tbe first time : 
and it has been slotted that quartz crystals may be 
obtained by walering. for a sullictent lengtli of time, 
a portion of the rock on which tbey are usually 
Ibond, e?en though tbal rock should be removed to 
ft situation very difl'ert'ut. 

Tboi»e formations of cryi^tals that can be efl'cctcd 
by tbe operation of cbcmistryf where both Ibe powers 
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thnt arc brought lo aet, and rcf^iet Unices that 
retain the coii»tituenl piirl^t uf boilies. Are limited to 
human skill anil Iniiiian slreit^th — are. yct^ enoug;1i 
to show what may be done with more umple know- 
ledge and morn powerful apparatus. The qualities 
which hare been p^iven la Buhstanccs by their Maker 
— tire^ in their u«n nature,, immutable ; and there 
ean ht no question that ihe earbon which ^.xistA in 
L'unmkun pit-t:oal, in wiHid, in a. liiitig plant, ur a 
livinir animal. i» jiist mueh endowed with the 
fncully of ery^lallii£aLii>n« as that which blazes on the 
aigrette nf in* Omrnh, or sparkles to the movenientar 
of a prineeKS. The eombiilalions in which it is found 
are the only hindrances. Hllherlu art has not been 
able to trnce thi'tii, and probably art never will be 
able: hut nn infercnee can he drawn I'roin that 
against what may he done hy those energies whieli, 
we know, couUl in ii moment shivL'r the globe into 
(luAt, or tnrn all the manses in the aolar system 
iiiti) Lnieklerts and viewless air. 

These eircumstanees are mentioned as a cauliim 
to the ordinary reader, for whom these pages are 
chieHy intended^ not to consider the diHlinetioti!* uf 
kingdoms, classes, (^enenif or any others that men 
may, for their real or supposed convenience, as 
dislinettons made hy or existing io nature. Them 
WR find nothing hut species, or. perhaps, rather 
individuals, often changed by circumstances into 
varieties, and m all probability depending upon rir> 
eimiHlanees for their own exislenct^ ; just as we lind 
that it depends on the eireumstance of less or more 
heat whether Mater shall he solifl. liquid, or in a 
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ir: or AS it depends upon soil, sTUi{ilion« 
• bt'dier an OAk shall be stuuted Nku 
ihk'k. sDil sprcafliug, or rising erect, 
\io\o tijanj tect in height, 
most general^ and therefore ihc most 
iifiliiictiirii that we have between the 
lus of nature atid ihuse ttiut buve 
. is oryukizntioii ; ihtil is, a coai1>ina- 
tk'cmenl of part:» «r organs, all diil'eretil 
I :ippearHni;o, and adapted to tlio per- 
Tcreiit funrtiona. Here aguin, bow- 
it; pi^rplex^ on tlie conrmes. The 
:, though there ia a unity and even 
parts about it, is not always, as a 
nr. Setting aside the producliou 
Atid by roots (as in tb« potato and 
ul*), a single treo of some tspcciea 
y furnish a whole grove in cnttings, 
g» be planted in the proper luauner 
per time ; and so obedient are they 
e cuses (ifucb as that of the common 
cutting may bavc either end placed in 
» or be laid in it lengthways, provided 
nd upon it. There are auinials, too, and 
ing the power of locomotion, iu wbieh 
of the hotly, instead of dying when 
produce all the oilier parti;. 

tlie singular varieties which we meet 
g Ibe prodnelions of nature, and yet 
some single laws that run through them 
fl matter they are all siihjrct to tJie law 
ilatioD ; and when the more paHinl law» 
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that clplermino their individual or^!ini?!«lion» arc 
saspeiided or deatroyed they all obey tliat. The 
other laws, however, when in operation, ara Bufli- 
cient to ovRrcome that, even when they act in a 
very small portion of matter; as the least portion 
of water freezing in a chink can burst a rock> or 
(he most Apparently feeble plant raise itself in the 
air. Indeed, though we arc in the habit of as- 
siDciuting power with magnitude, magnitude seems 
sn far from being" the measure of those powers by 
which nature worlcK that it is absolutely a elo^ 
upon them. The spring of the tiger is nothing, 
comparing the size of the two antmalu, ti> the leap 
of the (Tea : an ant is stronger m comparison than 
a liun, and its motion over the chitk much 
the fl^nic, compared with its bulk^ as if a man 
were U> nm over a city, taking the highest houses, 
Tmd even the towers and steeples, in his way. 
The whole is wouderlul and delightful, and all 
is so inviting that there is *ome difTiculty in know- 
ing where fo begin. 
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tNULte-MKNTS TO THE STVDY OK I'WhT^. 

I'fifiuArs die porlioti uf nature the aludy of 
is tbc mo»l easy tor be^iniierSf tbc most 
itilc at uU tiujcjf and iu moat plaue», ihts moat 
Ivasiag in certainly not the leuat cotnlucivn 

lo practical usofuincBSj and tliProforc the ouc most 
Hkely Iu gruliry nM tH]ites» and [lad KtiulvDls in 
frrery clum of society, is the viigetftblo kingdom^ 
W« lisTft not to <lig in tbc earlb fur tbc vugel;ibti<, 
as we haw fur iniimrals ; neither have wc Lu chase, 
r»lrli, or kill it bufurc wc can exauurm it, da ia 
Uir caae witli animuU. It stands in the light ut 
llifl ftun and tim pure air of heaven, so that the 
very exatiiJualioa of it in iu nutive state is an ex- 
isc con<lucivo lo health. At the &anie time there 
<i'»lhiug nbout any vegetable whieh even tlie most 
* *iou9 can by pui^sibility consider as indelicate, 
menagerie, be the animals ever so curious, l>e 
brought from every latitude and every longi^ 
, and kept with ever so much care to aafety 
cleaiilinebiii there always is something oOensive 
at thprnj. Snch a catlection is nothing without 
iu lions, its tigers, it^ bears. Ha baboonij, and ii» 
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serpcDis ; imtj besides the asftociations of reading 
ilvio^ We^ht and lappirg warm hlooti, and cniah- 
ing to death, and poisoning, tttat are inaeparaiile 
from the sight of such animals, their roarings and 
growling, and chattering, and hissing, are any 
thing hut uiu^ic to the ear, while they are very 
far ffom heing «ss«neu ti> the ^mell, even of peraona 
tliat are not very delicate. It ts not bo with coUec- 
tionit of vegctahles: from the hest-stored holanicaJ 
garden, in which the plnabi of every land are col- 
lected, down to even a hoatb with its wild Howcr^, 
a meadow, green despite the rigour of winter — nay, 
even to a marsh, with its sedges and its vater-tilies, 
all is pleasant. 

Whether, indeed, the object be delight, or in^ 
atniction, or nevcr-eKhausted suggestions of practi- 
rnl application, the vcrrptablc kingdom holds a very 
forward, if not the very foremost, place. It is free, 
too, from Aome sources of error to which the study 
of animals is exposed. The organs of perception 
in animals, and the general struetare of many of 
them, are very analogotis to those of man. Home 
of their perceptions far exceed his in intensity, 
4ind some of them exceed him in strength and 
duration. Now, though there is nothing in any 
or in all of these circumsUnces that briugs man 
into kindred with the other animaii^, yet, as their 
organs of sensation, and their nensationH tliemsches, 
are called by the same names, thrre i» some danger 
thai by such sludi(<s the unn-llecting may lost' part 
of tlie feeling of their own imtnortiiJity. A more 
->xicndrd knowledge of the animal tribe» tails not. 
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md^ed, to correct this tendency, because it w ihca 
found tbat tLe ra,ce$ wbicb bavc tbe least reseiu- 
blance to man — those in wbicb no allocuted central 
brain, mid no or^ana cf sensation arc visible — are 
jasl perfect in Ibeir kind, and as admirably 
adapted to the sitnations in which tbey are found, 
a« tbosfi that resemble man the most. But in 
Uie stnily of vegetables* wbetber tbat study be nar- 
row or extended, there \a nothing cakulateil^ in 
the leastf to stir ^ suspicion of the kind tbat bas 
been named. 

When Ibe iospircd writer sets forth (be ^rroundA 
upon which tlie title of Kiug Solomon to pre-eminent 
wisdom was founded , be places tbe knowledge of 
plants foremost and most conspicuous among n^itn- 
ral objects. " And he spake of trees, from the 
cedar>trefl that is in Lebanon, even to the hyssop 
(miicor?) Ibat springeth out of the wall.*' And 
who is there tbat has seen trees — tbal bus looked 
tipon such a prospect as may be ubtained from any 
liill-side in England^ and can refrain from speak- 
ing of them^ — frotii wishing to know all tbat can 
be knawn about them "t Passing by, in the mean- 
lime, the consideration that a tree i^ a house, furni- 
ture, and fuel ; tbat it may be made clothing, anil 
e^cu bread; that it forms part of almost livery 
implement and every macbinc by wbtch tbe genius 
uf man bas taught him to lighten the labour of his 
band; setting; aside tbe considerations that wo lcni» 
upon it as a stalF—that wc ride in it as a carriag~ 
— that we cross the ri^er on it as a bridge — antf 
that by means of it, ajt a ship, wc traverse tbe 
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^passing by iLcse and muny odicr utilities, In 
«ll their niiHlificatioui^^ liiere U tlial in a tree, con- 
aiJerctl as an indiviiJual work of iUe CrciitDr, which 
stay well «xcite our attenlioo, and moat amply 
reward our »tudy, 

Other productioDK of nature aro soon gone : the 
insect sporLa for its hour, aiul then it is do more j 
llic bird sings for its scasoiir and iht^a wjngii itA 
way to utlier lands; oii« croji auuuidly succeeds 
nuotber ; domestic animals wax uld and must ba 
l«^aced ; tbc gi-t-y-haired niua Xstika uf lliuse of 
thfi dayj of bis prime as of beings of a period 
alinuitt forguUcD. Hut tbo man who rccuJ^ iheso, 
um otherwise lost to memory, may be siltiug tljo 
wbilt! under tJio sama oak, or chestnut, or haw- 
thurnj or yt^w, beneath which bis g^randairo spurto<t 
in infancy — -and to reach the magpie's nest in the 
bark of which wa« one of the earliest stimuli lo 
his own ambition* 

A tree of this description is, in sborti a sort 
poronninl calendar to tlic >ilbge. frtitn the littiD 
tbut ila si7.c iirat renders it an object of ^^enerat 
aotioe; ami* after it has outlived tlje rtfte aud fall 
of successive ^eucratiotis^ it becomes the must an- 
cieul of living caleudarfl. It rfgiAterH evenUt. and 
it registers seaAous. t'bildreu play under i(; un- 
di*r it faiths are pligbli^d, farewells UiLcti, and 
IrieudHhips renewed ; uml when friends urt> apart 
tUo ||P0« !• ft sort of artilkial memory to them. If 
lh« *prmg is early, it is borne in mind as the one 
in which iJio ^reat tr«e budded so »uoii ; if il is 
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late, itio Irep is a recorti Cfi«ally faitbfiiK So inimy 
an* tlie recolletUons that when one wlio Um spent 
l>oyboo<) in a village where there was su«b 4 tree, 
»t}d, reluraing after a life spt^pt in other parts, 
finds the tree gone, DOllimg that la not hui&aa eaa 
cause ao mtich regret. 

80 also the tree which the mtto plants ii among: 
the chief of its maDiuate favourites, atitL it 11 
always the moro dear to him the more that it ii 
Uie one planting. The sentiment here m far from 
B had one. It h to the duration of a tree that 
onr fondne&s clings. An annual plant is soon gonA, 
and we forget it in oar attention to the plant of 
[ifae next season; hot the tree " summers and win- 
ten" with UB, and is probably one of the moat 
expressive of simple monitors, in leading ua to 
tljink beyond the passing boar and ila neeting ap- 
pearances. To some it may seem that these chami* 
of tJie tree that we have mentioned are but trifles j 
bntof atich trifles the happip«ss of man is made ap; 
and, wlien wc analyse tho^e matters whiL*h aro 
ittnally styled great, we always iind that they arc 
ultimately resolvable into elements equally trining. 

The tree summers and winters'' with ami 
is at oner the key itiid ealendur of the year; and, 
rooted as i1 is tn the »pot, it has many lessons to 
tracb US. It comes into leaf in the spring ; is green 
and spreading, Kowering Bnd fniitiogj during Ibe 
(iiimmor; the leaves get sear aucl yellow iu the 
autumn ; ihc eonnexion hutwecn tlieir footstalks and 
the twigs IcsBcnd, and Ihi^y separate in suci) u 
mannrr as that the place* which tlicy leave aro 
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not wounds, but healed ckatnccH tlic very moment 
that they drop. TUU putting oil* of Us Hummer 
garoiluro is no discane, no casu^ll)' or mittrortune, 
f»0 to speaki to ihc tree. On the curitniry il U m 
protecting measure — a most wise proviMutt — witlioui 
nliich the life of tlie tre^* would bt* periled, or its 
boughei rent on« from aoolber. Any one who has 
noticed the huvoc whirh a single ui<;hl^ i-ven a sin- 
gle hour, of frost can muke upon Irees when they 
are in action, must be aware thmt if that aetton 
wvTV (o conliaue ibrongU Ihe winli-r we fihould have 
no aged tree in the forrstd. Hut nulurc provide!^ 
M^inst Ruch a calastropht? : the U'.uieA expami, and 
the shoots lengtlien. to tlie measure of their ypnr's 
grtiwth — the latter betiriug Iheir rudiments of buiU 
according to the habit of the tree ; sometimes on th^ 
end of the rthoot, atitl there nnly, as in ilie pine ; 
someUmea just under the leaf, and aomt liim-H !so far 
covered hy the jn'iioh\ or footeitalk of the le;il\ that 
the bud in hardly seen till Uie leaf drop ot!'. Mr- 
fore Ihe leai^es begin |o dcray ihc w^iod !»egiti» lo 
ripen: and « by the lime thiit they fnti olT, llir Iwig, 
which in (he early t>arl of the »ea»on was succulent 
and juicy* hrcnme» lirm and elastic, with ligneous 
fibrei. The buds, loo, are rased in annour — it) 
plates, and scales, nml folds, eorcred with a re- 
■Inoua matter which the temperature eannot easily 
affeet, and the meehauieat stnieture of which is sueh 
that it raunot he easily opened, e\cept hy an ellbrt 
from wtlhiii. The hml of the ronnnon heeeh is ■ 
\ery be;iutiful instaiirr^ hul it may be sern in most 
treea. M\eti if the iree U an overgroon, ltd wiuter 
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'economy is nearly tli^^ same. Tliougli (bosc wlio harii 
Hut attentied to the facta arc apt to confonnti tliem, 
*D evergreen tree and an ever-growing tree are 
far from being the same. During the winter luontlis 
Vegetation is as still in tlie leaves of the ever-gr^eli 
-•s in Uie twigs of the deciduous tree ; and when 
buds ai-c prepared and brou^^Ut to a slat^ of for- 
'Wardness, as is the case in tl-i<; piPUt tliey are a» 
well protected as in those tree» that &hcd their 
leaves. Although, therefore, the evergreen does 
not drop its leaves till the winter be ovt^r, and 
tlie vegetable action of the tree be considerably 
advanced in the spring, yet the winter is us niucU 
M season of rest to tlie pine er the yew, as it is to 
llie mulberry, which puts not forth a leaf till the 
summer be fully come, and drops them all in the 
earliest purt of (he autumn. Now, as the action 
of ibe tree in any one country, jn BugUnd, fur 
instance, depends upon the seasons — is called forth, 
by a cemiu degree of heat, and rendered qaie»- 
cent by a certain degree of cold — it follows that, 
by obscrviag the aeasoimii uspecis of the trees in 
one country, and knowing tlic climateit of other coun- 
tries, the habits of trees there may be determined. 
The tree has been taken as one of the most strik- 
ing instances, but the very same principle uppliea 
to all vegetables; and thu!^ it in easy to eKtond oii« 
important part of the knowledge of tbem to every 
region of the globe. 

It is not by heat alone» but hy a due measure nf 
heat and humidity^ tbat the vegetables are called 
into tlie most powerful action. If the heat be in 
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«Kresft, Uio irco laDguishca, and the more flf nliig 
prtxfnctionfl of tb^^ Ikld tuto burnt np ; ami if tho 
kumidilt^ be in excess, the evaporation and con»c- 
^Mit cold prevent the ripening buth of ibc fruit 
and tlic wumL In rvcry part uf vegetation we Imd 
the action very nicely adapted to tbe eircunutan- 
co«; and though we know of nothing: tliat can, 
under any circumfltancea, products the germ, bnt 
a parent plant, or the immediate will of tliat Be- 
ing who originally willed that they all ahoy Id 
eiMl-r y^U vegetables, all tho re»t is owing to 
the circumittftoccs in which thut germ is placed. 
Here we ice one of the great principles of Nn- 
ture^a working, and the sirong inducement which 
Nature holds out to man to study and improve. 
Every ipeeies is of itteff ai it were ; we cannot 
connect it with any thing elue. We may know tbe 
very be^t situation » soil, and climate, for tbe fn"»wUi 
of oak timber^ but witboul Ibe acorn we cannot 
liate a eiu^lo oak. We hare nothing bnt lineal 
deacent for that; and whtither, in imagination, wt 
trace that descent through hundreds or through 
milUona of ^enerntions, ibe acorn is u» neeessury 
m tbe existeDc« of tbe first individual n» of the 
last: so tliflT. pursue it as we will, tbere is no 
beginnin'; but the work of a Creutor. In eicry 
species that has come tt&der obfiorvatiou the case 
is the same ; and* ibercfore, tbe creation of every 
tree, and every btrh bearing aerd aj'ter hU kiKti^ 
\» uuu of tbe very lirst Irutiis demonstrated by the 
study of plants. 

though no coinbinatiMJi of natural ^irctuu* 
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stances, and no cultivation by man, can produce 
a new species, or cbaoge one species to ant^lher, 
the nuojterable Law ex.tendfi ouly to tht^ ;$peci(ic 
character, and iill el:tc ioa}' be varied witJiQat end. 
Tlie oak which stands on the bl«ak heig;ht, exposed 
to every wiad^, is a mere abruh compared with that 
which grows in a ric!i field or a iertile dell; and 
(he wheat on a rich loam is a forest of reeilsi in 
comparison with the last npliind ridge ou the verge 
of the moor, So obedient, indeed, are the vefjeta* 
hie tribes to (lie band of the cultivator, that^ witli 
tbe single exception of changing tlie speoieSj man 
may make them almost what be pleases. Hence, 
of ail those that huve been cultivated from before 
the records of BUthcutic history, no man can, with 
any tiling like ctrtainty, tell the native regioo. 
Who can tell the native region of wheat, or point 
ont, growing wild, the plant nut of wliicb it ums 
cultivated? And yet it must have been cultivakd 
out of some speeiOc wild plant; for nianr in the 
very acint* of hiA a^ricultnral ^kiil, can no more 
make a $tulk of wheat than he can create a world ; 
and no more change it into any other epecies of 
grain tlian he can speak the globe out of cviBtence* 
The potato is a plant comparatively new to culture; 
and yet the parent is not uscertuined bo>ond ques- 
tion, or, if it he, that obedience to culture which 
has enabled the art of man to bring ro many varic' 
ties, seasonal as well as otlierA, of one of the moist 
desirable and wholesome articles of food, out of 
an original which has not many apparent good 
cinaKties to recommend it^ ii truly wopdertul. 
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If the pknC ailapte iUelf thus easily to manS 
i^uHurc, man, in that culture,. Hoes uolUing more 
lhan give the circumstances under which* if Uiey 
were to eicist Dalurally in iheir conia^xion, nature 
would produce the same rei^ult without bis in- 
terrerence. Wherever he can hud or graft* Na- 
ture, under proper circumslaMceu, could inoscu- 
late; and when, by means of an improved soil, ho 
improves the variety. Nature, under circunistan- 
oes exactly similar, would do exactly the same, 
rery fact, that there is no wild plant rc- 
ibling those that mun has for a long time vol- 
tivHted, it a proof of thU perfect adaptation in 
the ve^etahle trihcs to circumstances. There is no 
comhinalinn of ctreumstauce^ in nature answering 
to those of tt well-cuUivated field* Nature lias no 
means of under-draining the soil, or reducing it 
to a mould, as is done by the plough, of tcmprr- 
it with manures and cunipoats, and of prevent- 
InjC the strength ot it from being exhausted hy 
weeds. 8he is equally bountiful to all the race* 
tltat she hss made ; there is do weed in her field ; 
ttntl thus, in every place where there iirt- the mi-ans 
of vegetahle life, all the species that are adapted 
to the circumstances of that place come in for their 
share* until some one, which is more cougemal, of 
strtinger growth, or longer duration, shoots up, over- 
tops and choker the othfira. As« for instance* tlie 
side of a mountain shows nothing hut heHth. and 
tile mosses anU lichens which are the usual con* 
4'nmilants of That upland ^hruh. Plant the same 
with pine «ir with larch, aud watch the eVent* 
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For several geasoDs Uie heath waxes more vigor- 
ous, and thicketif) till the inoBfles and lichens are 
•vIerminateiK liut, ;is lUe heath grows hy inchest, 
the trees «tow by feet; their lateral branches meet 
«ntl eitc1ii<.le the air, till that which was at first 
shelter to the heath becomes sanocnlion in Uio 
CmU The spines or leaves of the trees fiill ^in- 
Qually, and are decomposed along with the de- 
tomposing heath; the oiaea of vegetable matter in 
« stale of decay is the very nursery of fungi; tho 
light and generally invisible ^erms of them are 
jvery where; ancnre in their littlcnetts (which is 
very general security to the embryos of life) 
hey may resist the weather for years — for ages, 
'VDtit they meet with the conihinatton of eircum- 
stanL'«s which is favourable lo their development, 
ami then they grow abundantly in places where 
ley were not before found ; so much so, thai 
tho«e who are ignorant of their economy suppose 
Uiut they spring up ]*y eijuivDcal generation. As 
tlic trees advance, their upper branches gradually 
shut out the under ones from the light, and these 
-decay in turn. till, while the trtes form a i:anopy 
iver head, the air plays between the now com- 
paratively bare trunks beluw, Gr^issea then mnke 
their appearance; but, asi the sun lights not on 
the ground, there is comparatively little evapora- 
tion ; the full of leaves and of twigs causes a 
succeAsion of the fungi j their decomposition pre- 
tenls the moisture from escaping into the surface; 
and those circumstances favour the production of 
the green mosses. If the trees themselves ar& 
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flUowed Ui sUnil, their sraitons, many lUougli they 
tnay b«, are at length uumbrretl. The greunneux 
graHually creeps to lite exlreniKips of the re* 
iDDteRt twigg, the annual udJitians to wUirb heeomf. 
of impercf ptibl« length. The greenness iliAappAsrs, 
th« bark falU oH'. and tli« whit« trunk and branches 
sIaihI a lirelo»!9 skeJeton, It U the p^hty ot' nntiire 
that no portion of organic mntter shall remain idir : 
mul Ihuft. an «oon hh a lifolessi tree begins tu euiti' 
her (be groutid, the axe o( Nature \» IhiU tu ila 
rqol. The pitie and the larch, (he Ireps ulhiflml 
to, do not send up sapliugA from (he root, as ia 
the cajie with many other trees. Thus tbe damp, 
with ]t« fun^it soon rot them at Ibe fiurf:iee vf 
the gruund ; they fall, aud each forms a mrt uf 
dam fur relaining moisture. Fuugl are xhe tirsl 
crop» and they continis* till the trees are at la&t 
bidden lu an necnmulalion of moaa^ That eou- 
'noes to grow at th« top and deeay at the holtotn. 
"ten tilt it reaehes the height of luimy (Vet, and 
nlways (in cold climntei») (ill it has forniod such 
■ dope as that the wutrr will nnt stagnate on iU 
RQrface. That then drien. and we buve heath again. 
8ueh is (he rotation uf one »e1 of vefretablea upon 
one de »cri p ti un of liotl &m\ c 1 1 mate ; a ud the re 
are niilural mtatinnji for all aiiiU &tid L'liinatea thut 
ure capable of prodneing ^egetahle^ — ^aryin^ in the 
detail*, hul in priuci}de the Huiue. 

Planta are ninth more uhedieut tii circnut&tati' 
cea tlian animnN, at leaat they appear to be so, 
d the reaaon is a \ery obvious one : as the 
a sons change, the animal can clianf^ its place. 
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If a bird* it can tuigrate ns the seasooa ckange ; 
and ereu quadrupeds cliAiigc their ranges as their 
fa ahi ts wi iJi tiie season . M any qnad ruprda and 
reptiles kijbcrnntr^ or pass the inctemi&nt monllia iiL 
a »tat« of inactivity; and those that do not, and. 
yet remain in culd districts, havtj their cluthiu^ 
adapted to the .season. But, whatever may be 
(Jjetr adaptation, they all have the power of going 
iotu shelter; while plants, rooted in the «o]l, must 
Abide (he weather 'aa it coniea, and have in theni' 
sfllrea their »ole means of deten<:e under changes, 
aod from ltd inclemency. 

This circum^tatice gives to the study of ptiimtii 
a double pleasure Hnd a donhle utility. Tlie names 
ef plants, and their individual appearances^ may 
he knovn as separate matters^ and without the aid 
nf any other knowlerfge ; hut from thec^e not ei 
single naeful conclusion can be drawn* If we would 
ha^e an answer to so simple a question as^ Why 
ojie specie^c of plant foiuid only on the meadow,, 
snd another only in the marsh ; or why the same 
species is stunted in one situation and vigorous in 
another ^-'We should seek for the answer In vain, 
from the name and the external appearane^. Eten 
for that simple matter we must attend to other 
det»artmenl:t of natural hislory^must look to the 
situation, and see what there is in that which 
renders it favourable or unfavuurable to one plant 
rather than to another. In like manner, when we 
Itnd that one season is more favourable to any 
Mpedea of vegetation than another season, we are 
led to examine the rircumstancea ; and thus places 
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and f^euAunit, ami the proHiK-tions of ihaw phtees 
and seasons^ mutually throw light upua each utiier. 

And il is not tlinicnlt to ^jenendize ihose par- 
(iuulur observation!* ; aiul according as we fititU io 
a country »o varied in soil And «easODs as Hnglimd, 
the modiRcationa of \hc \egetiible tribes tlmt iittacU 
theniselvFa to these, to infer what must he the in- 
fiaence of all the varieties of rlimate and season 
that diversify the world: and though the knowledgr 
of ihe climate and sea.s,ons, and ihetr modificatiooB, 
dors not, of ruursc, give ua any information as to 
the species of plants that may he found at any placf , 
yel it lets tis know what Ihe general habits of 
thotiie speetes must he ; :ind^ as warnitli an<l hnmu 
(llty are the circumstances lhat rail Uie principle!* 
fif ve(^ctal}l(« Ufe into aLcLtun^ we are, by the know- 
ledge of these» anci the ohserved habits of plant?, 
furnished with a general syslem, which guides ii* 
safely in collecting and arranging the details* 

Setting; flsidei the specific nature and Appearance 
of plunls, M hich, as they drpmd on the individual 
plnnts themselves, cnn be found only by nbjier- 
VFition, we have Ibc following general eircum- 
stances in the economy of the globe, a» guiilcai in 
our inquiry^not thai any of them in lo he tJiken 
a?, Ringly ^nd liter&lly. producing that effect which 
from ciilculalion we would infer — heeause they 
modify eacli n!h<*r, and are mtHlifiPtl hy the naiurr 
i)f ihr soil, ttml other tocid circunislauces which 
cannot be generalised : hut ntill they h««e ma 
rffrrt, though not one (lia( can he neeurately stated 
in uuuibera. 
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First, difTereuce uf latitude, aflecting Ihi' 
«%-cntge temperature — ibe general lieat and coJd 
of Uie y«;ar, and alao aa regulating the seaaonul 
distribution of tti^t temperatnre. 

Secondly, eleiation above tbe tiieftti level of 
the earth*» surface, as modifying the temperature 
in llie same lutititde. 

Thirdly, humidity, or tlie quantity of rain that 
falU, and the distribution of that rain — wbellier 
it be collected into rainy seasons^ or more 
trihutad over tbe whole }eai\ 

These are the most general circumelancea, and 
witliout some knowledge of them tlie natarti of 
plaints cauitot be very successfully studied, nor 
can those general siews be obtained which con- 
nect the study of plants with that of other pro- 
ductiotis and phenomena of oature : and, it may 
be tidded, that, without tbe knowledge of these, 
thofte plautfl which are useful to man cannot, at 
any one place, b« AuccessfuUy and profitably cul- 
tivated. The hiiAbfindman or the gardener ia^ there- 
fore, in all cases, and in many cases without know^- 
tDg it, a natural philosopher; and though, in a 
district which has bceu long under culture, the 
knowledge which is essential to that culture is 
oralt and appears to be almost intuitive^ it h nut. 
on that account, the less scieatlHc. There are 
Aome other circumstances that have very considera- 
ble eHecta upon plants — such as the position of the 
surface of the ground, its distance from the sea, 
and the set or direction of Ihe moat prevailing 
wimU ; but Ibcsf alU'ct vegetation chiefly ua they 
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intluence the temperature nnd humidity. Mo»t 
of them ar<9 also local an J not general; aad thus 
they refer rather to the liistribntion of partieatar 
riLceg of plaQt^ than to the je;eneral activity of 
vpgetatioDy or to lis cgntinuance tbfougb a greater 
or einaUer portion of the year. The ftv obser- 
vations that follow shall, therefore » be con lined 
to Oie three circnmatances that bare been enu- 
merated. 

1. jLatitude. — The mean annual heat, «a vary- 
\tt)i with the latitude, was, hy the older writers, 
conaidereci ha synonynions with clitrtfile, Uiou^b 
Uiat temt had now come to have a much more 
extended signification, and to comprehend not only 
all those circumstances that afVcvt the growth of 
vegetables, bnt those also thai affect the health 
of anmialfl, and especially of man. To prevent 
reference to other b&okn. it may he mentioned 
tJiat, ht the equator, the sun shinea for twelve hours 
ev«ry day ; and that, twine in the year» on d»}* 
half a year dtatant from each other, the sun is 
v*!rticjdf or directly over brad at miil-day. At 
Ihrt e4juatnr» therefore, the whole annual iiilluencc 
of the sun is greater than at any other latitude, 
und it is nii^re uniformly ilistrihuted throughonl 
tlin year. At ihuAe tlmett when the temperature 
there IB thp leaat, the *nn ittill ri^es due eaal, 
and Mt* duff west, and tht deviation from thr 
vrrlical point at mid-day is JcHit thun 'I'br 
ftoaaonal variation of temperature is, conMrqnenlly, 
very trifling; and, consfqnrnily, wrrr the drgrre 
of humidity the ume, the ranges of vegetabli- 



, and that action itstilf, might be considered 
> nrarly iinirorm all the year round. At llie 
niuator, tbe mean unnuaJ temperature is about 85^ 
iif tb« common tliermonieter^ a temperature fluHi' 
cientjy bigh fur maturing any kttann vegetable. 

As the latitude increases, tbe rays of the sua 
fall mure obliquely on tlio surfiiCG, and Ibe tern- 
perature is lower. The change at first is very 
slow, being only about 1" for ibe first otHJ miles 
northward and soulbward, so tbat tbere is a 2une 
or £trdte in the tropical part^ of the globe, 1000 
tuile^ in bi^atltb, wbich, as depending: on latilude« 
has little dilFerencc of annual temperature. Al 
the f&tremilies of this zone tbe difference of sdft- 
»UDS would be but be^n : but it ia not perceiredi 
as the changes of seuauns there do not depend ott 
llie inimediale action of the 8un, 

After the latitude has become considerable, tbe 
diminution of temperature^ and the Ujfl'erence of 
the ft^aftons, become much greater; ami at the poIcA 
llie average annual fempenUure ia eatimuted at 3^2% 
or jual the point at wliich water freezes. In no 
tttt as vegetable action de.pends upon water^ there 
Cjin» tb«!refore, on tbe average of tbe yeitr, be no 
Fucb ikctiou a( the pole^ ; and thus we have m 
regtitar gradation of that action^ from the m:iximiim 
lenipeniture uf down to ^2", at which tt cease* 
Mi together. 

Hut, aa tbe average temperature becomes less 
auid leKftj, the accumnlalion of that temperature into 
a summer! and the wilhdrawetl of it in a winter, 
becomo more and more marked. About the north 
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end of iUv. Gulf of Bothnia, id Sweden, is pro- 
liLtUly itip liighesl lalitudr where, at (lie average 
U'ii)|)craturfl (ubout 4(r), grain of any kind would 
sprout and vegeLale ; and about lh« middle of 
Frani?« is the highest latitude at which (lempera- • 
ture 6V} ^ti average L-rop would ripen. Hut, at Una 
former pJace, the mid summer sun produces ita eficrl 
the whole twenty-four hours, and at the latter at 
Xc^st sixteen of them. Thus, during the i^burt sum- 
mer in 8wed<in, vegetation c^lltd intu artiun hy 
the almost continual presence of the sun ; anri at 
the middle of France we have arrived almost at^ 
the southert) limit, where land, on the meaii le^eL^ 
of the earlli, heconit's too dry and hut fur whettl^J 
nnless when counteracted by local circumstances, j 
Thus llip siPHSonal distribulion carries the power ^ 
of vegetation, alternately, much farther into each J 
hemisphere than it otherwise would reach, and girei j 
•cope tu a vast nunilx^r of seasanHl phiuts. the 
hyhernatiDn of which increases iu duration, in pru- 
portion as they are farther from tbr cquator> Thi« 
fihan^d is alow lowurd» the ot|Uiitor, and it gradually 
•n^mcnta as the poles are approached ; hut «tiLl| 
within i«hort distances, it is hardly any where per^ 
ceptihle : and that, juinrfi to the inlloence of dif- 
ference of elevation, gives a considerable ranga 
in latitude to niost plu^nli. 

'J. Btcvuthn, — The cltungr which elevation pro- 
diK'es on IcniperaUirc is a diminution as well m 
lh»f produced by latididr. but il ha^ no st'asonal 
mmlilii-ations ; and, llierefore, the plants that arc 
found at dilTrrent heights, on a inouxitaia-ridge, nrft 
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pot t\\e same in iheir lialjiLs, ami, consequently. 
catiDoL be supposed lo hv the same in species, as 
tb>ofte whtch clothe latitudes liRving the A&mti riin^<^ 
r>f average temperatare as the difleront elevations 
of (be moantjiin. There are inouutaio-rids^es — -the 
Andeji in Perti, tor instanue— wbicb, aituatcd at 
the equator, and ha\ing a considerable portion oi* 
Ibtir ^eaks clatl wiLli never-lbawing anow, preiient 
iiptm liieir slopes, m succession, all the average 
terap^ratures of climates, tram the equator to the 
pole. But in these, we liave not, the avemge 
teiuperalure diminishes^ the portion tbiit remains 
acL'umnlated into a summer, short but constant 
wlnle it la^tls, in |>ropartit>ii as its whole quantity 
is ilimintsbed. Hence we have not, upon their 
upper classes, a vegetation which is active for 
three or four months of tbe year^ and quiescent 
during the remaining; and longer part. We have 
plants of low stature, and so hardy constitution 
that they must bear the alternations of sunsbine 
and frost, for almost every twenty-four hours in 
(be year. Consequently^ tbou|!;b the plant of the 
tropical tnountain, and tliat of the polar countryr 
may be of the same family, or even of the same 
genus, their habits are so dill'erent that an imme- 
diate interchange would probably be fatal to tbem 
both. 

Many pUuls, of which the potato and the dahlia 
lire striking iuf^tances, have been greatly improved 
in appearance and (juality hy transportation to more 
irmperale climates than lho:*c of which Ibcy arc 
natives. Hnth ol' tlu-.sp arr niigiually fi't>ni 'he 
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same country^ Cetilm] America, ant! an- pro- 
bably from thr aafiir elevation, tbc plsLin, ur tftblo- 
]»nd of Mexico, hHquI 4fOtX) feet ubove tUc levrl 
of Ihe Bea. They must both be m> \aw tidwn a« 
tbat no frost can rcacb them diiriti^ ibt^ season 
of Lbeir gn>wlL : because, Ihrougbout tbe wbole of 
that Rea»un, tbc frost of one jiigbl i;* tiuHicient to 
tlealroy ihem, and tbf t«'niperaLqr«:> of fretxinjr ' 
aullieient to deslroy iheir tiibtrs in winter, Tl 
whole linbila ol* \>0ih planls show Cbut the te 
prratiirc where iht^y nre nalivcs cm ncrer be, e\ 
at those seasons vben the stems and leaves hav 
(lied down, and Ibe vegetable life baa retired into 
iXie. tuber, so low as freeKing for any lengtli of 
time; Mud the iniprovemenls that Uotb have iiii- 
dergoDe by cultivation, in the tempernltr rlimale 
of Europe, would lead us tti tnniclude that thrir 
native summer U not so warm as that of ihr i.nun- 
tries to uhich tbry have bei-u trai)»ph)nt( tL Sf>ni4^ 
Ujing in, no duubt. dut- U* ihr !*(rinuliiM of routraat 
— the more porlWt rcposr of the colder winter, and 
the iiwukenin^; of tltc more genial »iimmrr: an'' 
much more is due to the roots Ucin^ t^kon up 
and kept romparalively dry during the wint 
ninntlis ; for, wlion left tn ''plant Ihemielvea 
tbey Hooii degenerate, or are soaked aad rotted 
ihi^ eiild rains of winter. 

These examples pi>int out the adianla^f- tbat 
may be obtained by tlitr lranHptanlin(c of wfi^clablrB 
from one elimatfl tu another » and it is rtut a hlti« 
remarkablr (lint tllnt run he done to the grrale*t 
adiatitagc iu ihosu changes which take place to 



LATITUDE. 



bibber latitude* Natives of tlie colilcr climati^a arc 
not only not impitrted, tiwt are kept nlive wiih great 
ittfticully, wben brouglil to regious that arc wanner ; 
ami tliat tiilies place even tbouGrli they arc planted 
in their native mmiit], or in a compost approitcUio^ 
sti near to it a* ilje art of tbe cultivator cao reach* 
Much remains to be learned before this important 
pttrt of tJje natural history of plants can Ijecomc 
perfect science; bat, from llie fat-'ts that hare been 
stated, it seems tliat, if tlie buoiidfty bears the 
same proportion to tbe temperature, fbe planl thriven 
(he better, and comes lo the more vigorous matu- 
rity, tbe more nearly that it is espoaed to the con- 
tinued intlaence of liglil during all tlie time that it 
ia in a state of aetirity. The circumatancieH under 
which all plants suffer the most are rapid changes 
of temperature— warm days and cold nip;hts ; and 
it follows, by nocet^sary consequence, that the more 
that sucb cbungeH extend over the year, the harder 
invi^i it tare with the vegetable tribes. 

3, Humiditif. — Though it may be stated, as a 
g«aeral fact, that tbe quantity of humidity which 
falU upon the ground and the plants covering tbe 
jjmnnd^ in the state of lain (or ^tnow), or whieh 
forms upon Ihem in tbe state of dew, is a maitimuni, 
or the greatest possible, at the equator, and dimi- 
nishes as tbe latitude increases; yet the absolute 
quantity, at any one plnce, and the seasonal dis- 
tribution of thut qnaulilVf depend on bo many local 
causes, that tlie determination of ibem is almost 
entirely matter of oliHrtv ation. The directions of 
the Hricid»> with the nature of the surfaces over 
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which ihose windft blow^ el«vatiou above tlip aeaii 
level of llic varthf Ibr foriu of the surfuire, llio 
nature vf the *o\\^ the kind and quj^utit) of ve- 
getables upon the surface, ami ibc ^iciniiy or dis- 
tance of bodies of water, wbelber of the fica, of 
laltes, of rivers, or of marshes, ull have an cflVtl 
on Ibe quantity of humidity. Very many cir- 
cumKtances, too, nllVct its srnsonal distribution. 
A regjutt may have causes ol rain only from wiUi- 
uut, or it may have them from wilhiu aUo. Rain 
may, in generalt be said to result from the mixture 
of strata or currctnta of air, having diflerent teni' 
perutures. The powtr which air bus of reUiuing 
uioiature in a stal^ of inyisiblv vapour increases 
with increase of temperature, but it does ao more 
rapidly, Ther(!t'orc» wbtn two strata, having dif- 
ferent temperature^^ mix. and the mixture iissumea 
tlie mean temperature^ tlic capacity of the whole 
for mois^turc becomes U-ss ; iind if both strata were 
previou.sly churned i^ith moisture to their full ex- 
tent, there must be in the mixture an excess whieh 
that mixture cannot retain, ('onaeqnenlly it must 
fail to the ground in rain, unlu^g, a» we ofiru 
lae in a auuimer-f^loud in dry ueather, it be dis- 
aoived by the loyvvr strata of the atmosphere be- 
fore it can reach the earth. Tiiesr lower »trutA 
are AlwavH tlie warmer, and htinee, volume for 
volume, llu'j' can retain much ronrc humidity ibaa 
the strula hi^^lier up. -So much is thai the ciue, 
that there is hardly eT.er a shower, and crrlaiuly 
*er it temporary tdiower, in weather of modenitr 
of U'bich u i:on.Hiderabie pnrtion ia not takrn 
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Dp hy evaponktion by the air neurest the ground. 
So much is that ihe cii»e that, on an average of 
obfterratioDS carefully and con^^tantly made, it has 
hfen found that^ for evcrj Jivf inches that fell at 
the hf'ii^ht of 20 feel* there fell eight inches at the 
height of 1700 feet, thoa^h the rltstant^e of the two 
places wsiA not above » mile; and, therefore, it may 
h« preiutned that the same shower would he cirer 
Itoth. with nearly the same intensity. It b true 
that the place where the f]ve< inehes fell was^ 
peculiarly warm, and sheltered from the bleakest 
wmds thai blow in that part of the ronnlry: and 
that tlie place where Ihe eii^ht inches fell was cx- 
po^icd to the wind from every point of the compass; 
hut those differences were not greater tbuu those 
between any snnny valley and tlie motintain-peak 
in it<i vicinity. 

It muy seem superfluous to say ihnt, before the 
atmosphere can uflbrd moisture to vegetation it niQst 
he supplied itself, not only with the (juantity that 
it actually lr*i9 fait, hut with till that it ean retain 
besides. But thi*» tbou{$h an apparent tniiam, is 
a truth that mnst he borue in mind, as necessary 
to nplnin some of the apparent anomailies in nan, 
.md conseiiaently in vegetation, as depending upon 
hnmidity. Those who have attended to the course 
anti discharge of the partial rain-clouds of summer, 
cannot have failed to observe how they move toward 
cold heaths, woods, and the courses of rivers* and 
shun the dry* open, and warm plains. The air 
over those places is cold, imtl tends to augment 
the clouil. while ttie warm air over the others 
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Hb»orbs il. A porliun of air Ihftt contains »o mur 
bumidity as thai if it passed over a thick forest it 
would blacken in clouds, and pour dov-u torrents* 
may pass over a desert wittiuut haze, and with* 
out letting full a drop. Those who neither ohservo 
ftici!t, nor reliect «n causeAf would he apt to enp- 
pose tiiat the portiun of Eu^Iaud that Iks between 
the Hunibcr and the Thamei^ erobuyed its it is by 
the coverecl some parts of it are by marsbeftt 
and low and flat as is tho whole, would be the moat 
humid within llic four ecas. 80 fur. huwever, is 
that from being the fact, tliat on the dry land in that 
diatrtct (the fena have their owii pectiiiar »how« 
crs, or fogs rather,) it does not amount to mueb 
above half the areraf^e for all England, &ad tiot lo 
one-third of that for the vale of Keam-ick, iu ^ua^ 
berland. In simimer the wami surface of ihoM 
conntriea convertH the wind from tlie sea, which 
under otb^r circttmaUuice» would be moial. iu 
a drying wind; and that wind dues not break 
ahowem till it romea to tbe moni eleviiicd grotttida 
in the midland counties, ll'el lltal it in a moist 
wind we have proofs, in the luist and fog that are 
produced by it whenever the surface of the ground* 
and, consequently r tlie air over that sarface, in 
xuflBcirnily cold. 

In temperAte r|jm»tcs, this iibsfincc of raiu 4>n 
tht plains adjoining the bpa i» a very great ad' 
TWitge. I f ibe rain wt-re to fall there iu the 
same quantity tJjat it doe« upon tbe varied surface 
of ibe uplands, it would m soak into the gruund 
ood atagnate on the surfacr that the whole w(»uld 
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fi«coiDe coJd. ftlerile. and utiproHtaLilo* At one 
perWd of the history of England it is probable 
UiKt A very eonaideralilc portion of these tow nntl 
level grouuds was occupied by swampy forests, juat 
as muiy parLs of America are now ; and those 
forests, besides occupyiog the portions of the coun- 
try vhieU are, from their sitnatioDS, really llic most 
valuable^ must have tended to make the climate 
botb tiihospitahle and unwholesome. Whether 
tJiere is a pro£rress toward the other extreme 
a question thai we need not discuss — the lauds 
allnded to are the be»t adapted for genera] agri- 
cultural purposes of any m England. 

In warm countries the eQ'ecl is much greater than 
io temperate ones; and it may be considered ae 
a general fact that, every where within nnd near 
the tropics, every portion of Hat laud near the 
sea, wbich is not at the mouth of a river, or in 
fwme way kept moist by bumiciity lluit it does not 
dcrjte trom the atniuRphere over it, ia dry and 
Meriie — 'generally destitute of what we would call 
h*>r&age. M'hen, tlierefore^ we speak of the exu- 
ht^rant vegetation of tropieiil cliiaate^, we muitt be 
Always understood as apeakiu^ only of tliost: places 
which are abundantly supplied with humidity. If 
that be wanting permanently there is nothing but 
dry and drifting sand, or a soil red and unprofita- 
ble, bardeti«d to the consistence of brick, impreg^ 
nated with nitrate of potass, and covered with other 
saline efHoreseences, which are unfavoiiralde to 
any but sonic peculiar siiliito plants, and the at- 
mosphere over which is by no means healthy far 
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mati« In thone latitnd^'a there are no evergrrpii 
meadows Uk« tliQse tliM mak« more temperate cli- 
mates so pleasing to the eyr and so cumloftabte to 
tbe pedeatriMH. It' the ground continai'iit itioisf for 
Ihe greater part of the year, then the ^;nsA becomes 
reeds, and the reeds « tall forest ; deconipnnition 
in the lower leaves goes rHpi<ily on; the consfAni 
evaporation, from the great heat, cnn\erts the at- 
mosphere inip n warm steana. and the whole is un- 
plensant and unsafe The forests in such countries 
are often maf^nifirent ; the frees are majestic in 
tht^ir six^t splendid in their foliage, and g:iy in 
their (lowers; and it Keems to hu eantimmJIy hiid- 
din<r, and flowennj^* and fruiting. But still the 
ground i<i marshy and tinple:is&nt, and instead nf 
herbage Tinder foot the various species of epidendra 
have their roots in the \mrk nr in the air, and Ihi-ir 
leaves and flowers dt!ipl»iyed from the twigs and 
urms of th« tree*. In the low gronnc!$ Ihrre is 
no open glade gr^rn at nil times; for if moist it 
is (MimKcred with the exnhvrBDce of vr^ctation in 
the manner that has b«en stated ; >ml if dry it is 
alternately an arid desert and an acenmulation of 
tall pUnU. The labours of the hnshaiidman are 
not remlered light in proportion to the increujird 
activity of those powers tipon which he depends for 
his crop ; for flurin^ the one !:ea<ion he has to kpcp 
hift planU alive with artilkiLiI watering, and dur- 
ing the other he lias to war with thr jiinjrle. 

An the plants an^ so much modilir-d by the cir- 
citinstancm in whit'h fhry arc ptiircd, the scAMonal 
distribution ni hum idi (y hecojite# an i m portan t 
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rlmient io Ibe stuily of Uiciu. Tlie local cau»e» of 
lUr dilTurcnces of that dislrihuUoii Jiiiist be tlfter- 
mincd by ubserration ; hut there are some general 
pnnci(ile»i, the knowlt'cfge of whicli is haili tisefal 
and eatsily atlaincd. At the opposUe (^&tremiti«s 
4>f die quadrtmt Uic opposing circumstances arc 
differeDt. Drought and moisiture nre the change:!, 
ibe eiiCretiieSr ^^^^ which cliniale run& towards the 
ecfiiatorr and lieal and cold tiiose towards the poles. 
The causes of hotb are seasonal; aad, thereforet 
il U only townrds the uiiddle of the quacJraut, 
where neither opposing purt is in exuea»» that tlie 
weatbrr becomes of that kind which, by the re- 
tarn of rain ut short inlcrvala, tends to products 
rerdoje on tlie nnrface of the firm land all the 
yra^T round. For ItT on each side uf the equator 
there b little or no deviation from the state of ihings 
tfaerv ; and tbu» the verdiint niidtlle of the quad- 
rant is not tlie latiUide of 43"^ but about 10" more; 
tat is, about tlie centra! lalitmlc of England, 
The gf noral cauite of ibe seu&unul cUmi^e in the 
tpical countries is the beating of the northern 
losphere during our aummer, and of the south- 
rrn diirinip: our winter; but the action is niotlilicd 
ly the situation of the land and tlie character of 
its anrface. The point over which the sun is rer- 
.tical \& the one to wbii li the winds on the surface 
pf Uie earth have » teudenf^^ tn blow. From tlic 
real itiution of the earth ea^ttward that point has 
an apparent motion westward; ^nd us the earth, 
in rc<tolving roimd its oblitjue orbit. tum4 thither 
of ita poles more towanls the BUli than the other* 
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die point has an (ipparent motion towartU itial 
jwlc. Iletlcti, in the Imptcal retrioTis of the world, 
there is a constant wind from the east, or motioii 
of the atmosphere westward; and the centre, to- 
wardi which that motion tends, flhirta northward 
from De(;einber to Jun«« and southward from Jane 
to December — the shifting pach way heing slower at 
the beginning and end of each period, and more 
rapid in the middle, according as the snn'a appa- 
rent declination in latitude is. during the same 
number of days or hours, greater or less* If the 
earth^s surface were nniform, this shifting would 
cause a motion of the air on the ^nrfaou from the 
south in our summer, and from the north in our 
winter; and tUouLth kKial cauHe^t prevent tltat from 
being apparent at nil pluceti, it iii generul. and actji 
whenever those caases are not strung enough to 
prevent it. 

When this ch«igo m from a dry fltmoKphrre lo a 
nioi»t— ^as when tho fttmofiphcre over the Indian 
Ocean is carried norili to ihu continent of Asia, a 
rainy season must be the con^cijuunce i and when 
a dry wind is Itroiight — as the wind from I'eutraJ 
Asia over the plain of lliridostan, n dry seunm 
must ensue. They come at dill'erent linien, and 
with dilTerent de{!;rcea of intensity, according to 
the local circnmsl^nccs of the places; hnt, in sll 
tnipical countHiss which are Urge enough fur 
brtnj( nlTectiHl by the general action, raiu and 
drought are the seasons ; and tbc habits uf the 
tropical vrgetatton are inHuencud ur fomod ia «o< 
cordance to these. 
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fn polar conntrics, od llie other hami, licat anti 
cold ure the cbief elemeots. When ihe sun rapidly 
decliaea away^ ihe cold comc^fi rapidly; nnt\ ni 
the «aine lime Ihat the moisture, wUicb the simi- 
tner'lieat has raised by evaporatioti, ii separated 
from the air, it ia hardened into snow, and falls 
in that state upon the surface of the ground, ere 
yrl that surface has been much cooled. Snow is 
a bad conductor of heat; and thus instead of chil- 
ling the plaots it operates as a mantle in protect- 
lag them frooi the air; uud, ns in countries that 
have high latitudes the snow lies from November 
till April, the vegetables are sheltered during the 
inclement half of the year. By the time tliat th^ 
mow is gon« it h summer* the sun is powerful and 
llie day lonfi;, and vegetation proceeds with rapidity 
and li^our unknown in more temperate climates. 
Of course the plants of those countries are adapted 
tn ihe long winter of cold and protection, and tho 
brief summer of rapid growth, and tlieretbre they 
arv as ill-adapted for bearing Ibe allernaliuna of 
heat and cold, frost and gunnhine, that chequer the 
spring and the autumn of the middle climates, a« 
are the oatirea of the trapical xone. 

The same habits, though to a less marked ex* 
tetilf are found in tho plants of Alpine countrieii, 
and Iho more elevated that the pluce of the phillit 
is, upon lis native mountain^ the worso it is adapted 
for bearing the climate of the ploin or the valley. 
On the summits of some of the Scottish tiioun- 
tainSf tvhere the snow lies white till June, and 
falls again in September, or never later than the 
S 2 
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titiddle of OctoUcr, there are delicious tiiounlflin- 
berricftr that spurn the art of the horticultarist in 
the wurmcst parts of England, In Lapland, the 
nnmher of these neighbours of the snow is mut-h 
greater^ and generally on all the mountain-ridg^s 
there are plants which cannot he rearedi on the 
plains without the greatest difliculty. They want 
their winter clothing — the sdow, which cherishes 
them by pre%'en1in^ all evaporation from their sur- 
faces; aiid thus^T exposed to the chilling ni^hl:i 
and the warm days t^f spring, ihpy are nnahle to 
benr the changes of temperature^ The earliest 
sunny day in January or February tempta them 
into action ; they put forth ibeir shoots as if t]iey 
were in their own native Rummer : but th<4 c<dd 
the long night cornea upon them ; ibeir shnols 
we converted into ice; the expBnsion of thai ice, 
V^'heii free^in;^^ ruptures the vessels ; the »ud 
~r«aks out io the morning to mollify tha cloda» 
l»ut it ia death to ihwe plants; for the cold, pm- 
dnced HrAt by the melting, and then by the evapora^ 
tioti, of their moiAtare, completely chills them : 
the shnots are all gone in a day. and weeks mnst 
«tapsc, even if they are tint entirely killed, be- 
fun another bnd can be formed, 

ftuch are the mere outlines of some of those cir- 
eumstances in tlie general ceonomy of the globe 
thai modify the nature nnd hnbils nf plaal^, and 
ft knowledge of which is necessary to rverj' ono 
who wishes to study the Yrgetablo kingdom witli 
profil, or cultivate plants witli succesa. 



CHAPTER III. 



SCEENCE AND STCDT OF PLANTS. 

Botany ia ihe n^ime now giv^n to liie acitoee, 
or knowl«d|j'e, of Ibe vegetable tribes. It is formed 
from the Greek B&rtikfl, a plant or grass— lhal which 
fldcLs abd herds browse, bteiit and luw afler^ und 
are guided to U\ the shepherd or herdsman (B&ri^^). 
W helher the Dante be or he not the best adapted to 
designatt^ the knowledge of all the regetaljle trihes, 
it would be nf liule tx)a&e<:{uence to inquire^ It liucf 
been so used till the use of it is fantiliiir; aud thus 
It is equally expressive of forest-treea or sea-weeds 
as of grasses* 

To trace the history of botany would be a long, 
ttnd, for o«r present purpose, not a very pro6table 
inquiry. Like many sciences it began by seeking 
that which was not to be found by it, and has 
ended in finding tbat which the first stadents had 
no thought of seeking. As chemistry began in 
seeking to convert cheaper subjstancee into the 
more costly metal^^ so botany began by seeking in 
plants tnedicin:il qualities which have not been 
fonnil ; but both the one and Hje other have greatly 
increased both the speculative knowledge, und the 
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practical advanta^o^ of man. Tliua lh« very fuiU 
urfis a( the ttludcnia of nature become grounds 
of encnaragcmeiit ; bccauscr tliough thvy attain not 
their owti ubjecls, they open up tlie way for olboni. 

Whiit botniiical science k, as well as how it may 
be uiust easiJy and ftucci^ssfulty attuined, will be best 
seen by considfirtug what we would kpow, or what 
it is possible tor xis to know, respei;tin|r any par* 
tiuulfir plant. The first inquiry is, " AVhat ib it 
like?" What ia its general appearance ?— wh»t •re 
tUo part* of which it h made up? — what an? llio 
furuis of those parts ? — and what llieir arrangement ' 
liy carefully attending to the^e, and being poa- 
0es»ed of the written descriptions, wo are ^nnbled* 
when we meet with a plant in the ficitl», iu brin^ 
it home bodily or in memory* and by comparing tt 
with the description tell what it is; or, if tbero bo 
no description answering to it, determine that H 
ii hgw to knowlcd§;e^ and flpd out to what othor 
planta it bears thr^ greatest resemblance. By the 
very same examitiHlion we are able to oblaia the 
convenie knowledge ; by carrying the description 
into the lield, in tlie book or in memory, and from 
that finding the plant. 

A second inquiry is, '♦What is the erouomy of 
the plant ?" How is it produced f — what are the 
limcij manner, and rule of its growth ? — does it 
flower or does it not flower I — does it flower only 
once, or dors it Rower often ? — does it laxt fur a 
season, or for a longer period? — do its lcare« 
stand the winter, or do ibcy not ^ — does its stem 
stand or diL^ down '— how is it propagated T — by 
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sceils, wilhoul any lisiUlti senla. or both by seeds 
ftud by an increase or niuJliirlicailicin ul' ibe rouU/ 
These and many other aualogotiji inquiries, and 
minor ones into which they may ho subdivided, 
may be oasily and satisfaclorily answered by a 
mgcT and closer stody, or by what may bo calJetl 
.an historical e^uminatioD of the plant, Uerc, too, 
l-tlic hook and the pluQt hare the ^ume mutual nae- 
fuJucss as in the former case : the plant preventH 
the book from being mi^uuder&lood ; and tho book 
'prevenU the observer of tii« plant from wastiu^r 
Itis time in (iuding out that which liaii be^ti pre* 
vioualy found out by others; brings his knowledge 
<ltp, a» il were, lo that of the botanical world, and 
IS him on the boundary, so tJiat he may ex* 
thai knowledge if capable aud inclined. 
A third inquiry is, Why is tlie plant tbere!^' 
Is it a native of the spot where it is seen, or has it 
iH-eu placed there by man? If niitive, why U it ia 
the particular locality ?^on the exposed height — in 
the shi'ltcred dL*ll — ou the aandy shore — tbc tlowery 
mcudow — the marsh — in the river — floatinj^ — under 
the water — or any of those countless localities that 
a plunt nvAy iuhahit? If the plant is not native, but 
haa hceu placed there by art, then there arise many 
inquirit's. Are its appearances imd l^tbits still the 
wime, or has it been changed by the eulttire? — 
and, if changed, whether for the better or the worse T 
— and what are the circumstancrs in ctiuiale, in soil, 
or in treatment, by whicb the change has been, 
brought about ? The answers t« these inqniriei 
embrace a wider range than those of the former 
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ones, Tli^y cotioect the plant witii th<^ ^ceompaoy- 
in^ circumAtauccft ; they cmhraoe tlislinotiotis of 
«iijls« situalions, and L'liniiite^ ; tlie ntnd^s of traiis- 
plitnlnlicn und culture, nod the efTects and Advao- 
taged tliAt may thence he produced. 

A fourth inquiry is, ** Wlial arc the constituent 
ItaTtsof the plant, not considered ns a living T^geta- 
hie, but aa a porticm of matter?-' Into what organs 
could it he divided hy the knife, aod whut is tb« 
form, texture, and consistency of tboiM organs? — - 
also, what are their uses in the general economy of 
the jilHDt. Tlie anfiwers to these iuquiriea lead to a 
luueh more minule aiuI intimate LQu«ledge< tiiatt 
cuuUl h« ohbiiiied from the mere inftprelioii of it 
tta a whole, and they ha^e the farther Advantage of 
cnahling the plant to he known from a ^muH ]»nr- 
lion of it. The sperific: diflerciiros even of tlt^KM? 
plants which in their general habits resemble each 
other the most, nin thrniigh all their parts and 
organs. The flowers may consist of the same piirtaf 
arranged in tlio same order, and very nearly in 
the saine form ; and yet there is a tipecilie dif- 
ference hy which eareful ob«er^tttioD may dis- 
Utijrui*U them. The seedji may al«o be very likp, 
and may germinate in precisely Ibe- same manDcr; 
iUid yet if tliey belong to different upvcies there ia 
a fipeciftc difference in them that careful ohservs' 
(ion may find out. tt is the same with tlie buds, 
tlie leaves, the bark, the timber, every part of the 
plant; if it is the same Aperies in one rc«pecl it 
is tlie same in every rejcprt l: and if it is not Ibo 
same iu one there is a fliUorenrc in all. 'I'his is ao 
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exee?i!i]>g1y important bmnch of llio subject^ noi 
only aa it enables to distinj^utal] belween plaoU, 
auil tiad oat Uie 4lifl«r«nc« bvtwcca species and 
apf'ei4*s, and mtre viiHeltes of t}ie snme species, 
but u-s it form^ a meuta] exercise of the must vm1u&- 
Ue Jtind. The man of real science is Dot dis^ 
tinitraiahed so much by tlie quantity as by tK« ac- 
curacy of bis information; and the same distitiction 
holds between Ui« man tbat U ca]«tilated to be safe 
and uaetul in life Eitid him upoo whom reliance 
i« doubtful. Tbe discernment of small differences 
— of ihoae apparently trifitug matters wbicb the 
Miperficial and the ha&ty overlook. — is the very 
corner-stone of tme wisdom, without which there 
eau be no stnblc building. Tbe sum of a series «f 
the smallest errors may become greater than any 
single error that cuuld be commitletl; and as he 
who through ignorance or want of nttention has 
cimimitted one small error, is, for that very rea- 
son» exposefl to tbe very next one, there is Da 
aecurity but a habU of keen and continual scrutiny 
and watcbfolnefis. Take the example of a road, as 
■D iliitstration. If a man wished to proceed due 
iiurlh be would not easily be betrayed into a by- 
path that struck ofi* north-west at an anj^le ; but let 
the deviation be by a circle of su large diameter 
tliat its departure from the straight tine were not 
perceived in any portion of it visible at tbe same 
time, ^tld it is not dttKcult, or at all contrary to 
etperience, to suppose tbat^ by tmating to the im- 
agined Htraigblness a guide, tbe man might not 
only go norlli-weet, but even round the entire 
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nrcutDferciicc, and after much labonr ami laligw 
end just wJiert- lie began. It may be thul tbfire 
ftre Dot many errons of thia kind in the paths of 
topography* for thoae paths arr formed by men 
with tlie intentipci of leading to pnrticular places; 
but there have been not a few in tlio patlis of 
science, and some of them in thoae of the scienco 
of plants. 

There is another branch of this fourth inquiry 
— tho substances which plants yi^ld ; not the pro- 
ducts into which they may be resolved by de^ttnie- 
tin u distillaliun chemically : for with biu sligbt nd^ 
ditiona* and tlioae not apparebtly of very nmclt 
importance, the chemical conipoftition of all vegeta- 
ble subatiinces is nearly the eianie :<'-carbon and 
water, or the com^Kment parts of wuter, oxygrii 
and hydrojcren. They are in difi'ertsnt proportions, 
indeed, in dilTerent subslAnces, and tliey are sotur- 
limes Jiccompaoicfl by a little of some of the earths* 
such as silica or lime ; but those tliat have been 
stated are the principal ingredients; and tlie dtf- 
ftircnce between a loaf of wheateu breud and tho 
satncj weight uf a deal-lniurd is uiticb leii» tbati 
|hose» who arc not acquatntt?d with the aoalysia, 
would he very apt or ilisposed to belic^^. Tho 
CKtiwination of ibeso belongs Co tb« cbetiii^t^ but 
there remuius much within tlie province of tbn 
iut«lUi;nnt and useful Iwtunisl. What does the 
plant turnisb in the way of bunry* or gum, or 
rrsin, or wax, or e^trtcntiul oil, or fixed oil, of tibre, 
of farina, ur of any otlicr subKtance Y 

A lifth inquiry, uud ouc lutimately connected 
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villi Ulc br»ticbr is, What arc the ui^s of 
iKc pLanl V J)oes it j'ield loixl ; and if so, is tile 
nutriment obtained t'roni the entire plants trom the 
root, tb« ^tem, tlie huds^ tbc loaven* the fruit, the 
bark, the juice, or what else? Is it wbolesomc 7 
— or if noif can it be rendered io by apy process 
of cookery or pruserraiion ? Tbo Ust is a most 
important matter, and it is not one that calls for 
tnaeh formal science. The gruel or bread of many 
of the natives of Central America (tbo tapioca of 
the siiops) is obtained from the root of a plant 
(cAssaTa, jatropka monihot) wbicb not only belongs 
to a poisonous family, but is itself poisonous till 
pTOpcrly prepared » wben it becomes Dot only per- 
iVolly innocent, but easy of. digestion and bigbjy 
nutritious, tbougb we are in tbe babit nf deaii^nut- 
ing as savages ibe nations tbat made tbe discovery. 
Pl;m(s bft^e in hII ages formed a very considerable 
portion ot tbe food of man; and in luxurious ages 
tbey furm tbe most pungent condiments, the choicest 
relishes, and tbe most deliciouB and exbiiaraMng 
ilrinkft; consequoatly, were there no olber utility, 
tbut alone wouKl be a sudicient stimulus to inquiry, 
nsd it ixiatic opens a Held as wide and inviting as it 
is rich in useful discoveries. 

But it is not only as food for man tliat the ns« 
of plants merits careful examination. All tbe do- 
mestic antmals tbat arc most useful to man, that 
9^T%e him for foo*! or clothing, or work for him, 
are fed npon vegetstbles, and therefore it becomes 
an important questinu what kinds of vegetables 
arc tbe moat wholctiomc and nutritious to those 



POPULAR BOTANY. 



diiimalc, and al«o tb^ most ea«Uy obUinetl ; that 
is. obtained in the greatest <|uai]tityf and of the Wtt 
quality, at the Iea$t expenditure of labour. 

Then the fibroaa parts of plants are useful fur 
many purposes : they tnny be Apim iuUi thread, 
twisted into ropes, beaten into paper, woven into 
mnts and baiikets» and many other things may be 
done wilh them. In estimating these there are 
many ppioU to b« d«t«rmined ; such as tbe quiintity 
in which the plant^t may ho obtained ; tJie quantity 
of the useful substance tliat is in them; the pro- 
porticti tbiit it bears lo the labour of obtaiaing it; 
the case or diHicully with which it may be prepared 
for use ^ its atrcngtli ; its durability ; and many 
other considerations* all of which mast be fouDd 
by experiment. 

So also those principles, or things, that serve for 
t&nning Ualhur, for dying, for varnishes, for oils* 
for sugars, for medicinal and other purposes, open 
H wide and important field to the inquirert and a 
lield that is not liLely to be swin exhansted. 

The limber is another important branch of the 
Mndy, in which all the attributes of strrngtji, dura^ 
bilily, stilFness, elasticity* beatity, and every other 
that can render it in any way tit for the service of 
uiun, are well worthy of consideration. 

Hesides Uieir own intriuHic value, tbcro are many 
of the considi^tatian.'i ennnieratod, or that might 
he ennmerateil, in this branch of the inquiry, that 
require an attention to the si^asous. The Juices of 
plants arc, for instunce* obtained at une bi^ason» 
the bark at another, llie wood ul a third, and the 
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fruit at ft fourtli ; aiid» acconling as ono or anotLer 
&r those h the more valauble. llie »eB90D most 
aiivantageons for il oiu&t be selected. 

There is yet a siatlli general inquiry : " If Ibe 
^lant is not naturitUy obtained in tliL' quantity 
wbicb ihp wunls nf society deoiond^ where, wben, 
and in lA-bat manner, ia it to be cultivated?" The 
satisfactory pursuit of tliat inquiry in the wide and 
general view involves more than even any of Ibe 
former. The habits of the plant must be known, 
and so most the soil, cUmttte, and culture — which 
are the best adapted for protnotiog its growth and 
improving its quality. It may be that the best 
place IB a very distant country ; and then tlie mode 
of eomeyance to the consumer or aser of it ninst 
Im> taken into the account. It may also be that a 
great deal of manual labour ia required in propor- 
tion to the mercantile value of the commodity ; and 
that, whatever may be the nature of the soil or 
the climate. Thu&, tor wAnt of soil and clininle, 
cotton, although one of the most abundant, cheap, 
At\t\ proHtable articles of British mauufacture, could 
not be groi^n in Britain ; and the same may be 
said of sugar, which has become a necessary of 
life with almost all classes of tJte people. The 
tea-plant might, in all probability, be made to 
grow in Britain; but even, though it should thrive 
as well as it does iu Cbioa, the manual labour 
which is required in preparing the leaves would, if 
paid as the most common labour is, render the price 
:f home^tea more costly than that which is imported 
from China, even including the duty. It woald» 
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however, be impossible to enumerate all the pointa 
that demand att(*ntion in the cnltnre of plants ; for 
the principles of that i^ulture form more than ntie 
science^ and tU«i practice embraces more th&n dne 
art, each of which is occupation enough evflo fi>r 
persons of the most cultivated and relive minds* 

Such are some of the leading subjects Uiat de- 
mand the att4^ntion of him who vroult! stndy plants 
fully, successfully, and usefully. But those are 
portions of the application, railier than divisionA of 
the Btndy itself ; and, therefore, they cannot be re« 
aorled to witliout some previous knottledge, whieli 
knowledge tniiy he considered as the general t>r first 
rudiments of the itcience. It has bern usaal to 
eonsider the whole science, or knowledge, of any 
one chtsa of organi»ed bcin^cs, whether unimal or 
vegetable, as made up of the three parls or snlmr- 
dinate sricncAft of anatomy^ phtftwlftffif^ and detenp- 
Hve kitfottf; And it is, perliaps, bcxt lo study them 
in tba order in which they have now l>e«n ennmn- 
ntedf tliough* in a mt^rely popul^ir sketch like tb«i 
present, the shortest and clearest way to the truth in 
Itincb more to he attended to (ban the fHslidioitit 
Mcuracy of systematic science. 

Anatomv means separating into parts, or consi- 
dering any ponipound whole, not as ont«, hut tlinniich 
tlie medium of the parts of whi<^h it is made n|>; 
tliese parts, however, lining natural—entito organa 
as it were, and not merely fanciful fragments, sepa- 
rated from Ifie rest at the caprice of ibo anatomtMt 
or d iaaector. In this, Uu- pntper acuse of tb v 
terta, it instructs us in tho natne», fnrnii, Hnfl com- 
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biaations Oiat make up an organized planl, willi 
Ihcir adapULtioo^ from form amJ texture, lo ihe per- 
fi>rm'(U]ce of cerUia fanctiaos, wbicb it is die pro- 
▼ibce of pbyiiialo^y more fully to t^xpiain. In Ibe 
natoEny, the parts are considered merely as matlerp 
^d wilbout reference to ibe mode in which they are 
ealled iDto action. Thusitiatbe simplest, and tbere- 
lore should be tbe first part of the study of plants. 

The forms, the sitaatioiis, and tbe habits of planu 
re AO numerous and varied, that tbe terms made use 
in their anatomy mn&t not be coD:^trued as too 
'indly and exclasively meaning the same kind of 
OT^Hi as that in Ihti species which is given as an ex- 
ample. Tbtis a root sometimes means that vrbiub 
bears one stem, and after that stem has flowered and 
ripened seeds, the root and tbe stem die together ; dX 
oilier times it means that which, from the same iden- 
tical portion of mutter, sends up a series of successive 
stems, year after year: or again, it means a new 
prodnr.tion under groEisd, formed by the plant of one 
year and destined |g bear the plant of tbe next ; yet 
a^uin. it is applied to signify at some times a pioee 
of matter that is below the ground, and at othorA a 
piece Trhicb has tbe greater part above ground, 
or even saspended in tbe air^ or floating in the: 
water; or, yet again, it means tbe undcr-iground 
portion of a perennial trunk, which in some cases 
perishes at tbe same time with the trunk, and at 
others survives that» and sends up dickers. Many 
of the other terms have an equal latitude of mran- 
ing; and timt they have ao must be borno in mind, 
in order that latitude may not be mistaken for 
improper applications^ 
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FHTSioLrttJY, to whatever it U applied, m««n« 
tlitf explanation of the uatarc or tlic life of that 
wliicti is horn or prwluceid, as distiDgiaifthedi frotn 
th&t which is mere organic matter, or the work- 
manship of man. The physiology of plants is, there- 
fore, an explanation, in as far aa th^y can he 
explained, of the phenomena of vegetuhle life, as 
th^y are displayed in the origin, growth, t'uncliuns, 
and decay of plants. It iii the app|icaUt>n of 
table anatomy; an inquiry how rUal whirU thtr ana- 
lomist descrihea acts or is acted on in the li^iug 
plant. It goes much farther than analomy ; he- 
cause not merely the structure of the parta, hut the 
history of their exercise must be coueidered. Thus* 
if tfie question were the physiolo^iry of an oak, vci 
should have to Attend to the appearunees throui;h a 
long period of history. The evolution of the acorn 
upon the parent tree: the germination of llic acorn, 
and the moisture, temperaloro, nnd other circum- 
Btances that are necessary to make il germinate ; 
the progrf?s4 of the young plant, and the change* 
tliat it nnclergoes ere it can he said to haie th« 
chanicler of a tree ; Uie evolution of ita ftdiago 
in the spring; the acression and preparation of new 
matter during the sunimrr; the change of ihal 
matter into hark and woofl ; the change of the nlbnr* 
num or fiap-womi into hearty-wood ; the forward- 
ing and r i pen i n i£ of the f ru it; I hi« fa 1 1 n f tb a 
Mtrea : the mfltnrity of the tree ; the progrew of 
it« decay; and its final defith^ Il is th« same with 
the phyiiology nf e\t-iry olher plant, only Uial of 
each IP mndifird hy iu specitlc character Hut (hoAe 
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'U are the applicaUoDS of physiology^ atiil llie 
h and more geuc^ral principles are those lli&t 
form ap elementary purl uf Ibe kuowledg^e of phnLs. 

Botany, in ils proprr and restricted ftense, 
Ibe name of the third atid only rentaiujng divUion 
of the study of plants; and the t>oUni>^t either 
cotisid«rs plants in their individual or speciJic 
cbaracterfl, or as arranged into groups tJiiat hav« it 
greater or smaller number of ^ippearances \n com- 
moD. i>th«r than the spsctes, wliich are the only 
ahsoliite distiucliou^ of nature's uiakitj^. the whole 
of the arrabgeinent depeods upon the iikill or fancy 
of hira who makes it. But Htill there are amonc^ 
jtaimals, and so also among plants, certain uaLurul 
resenihUitces ; and it is not unnatural Iq say that 
there is a closer relationship between tho^e th;jt 
bare those resemblances thitn btstweun tho^e that 
have them not. Both among anlamts and amuoj^ 
plants sotne of these resemblances are more general 
and Bome more pnrlii^ulftr^ Thus »ny quadruped, 
or fouf-footed animal, hiiviog warm blood, has miitili 
more rvsemblance to avy other quadruped, huw 
diflervnt -soever they may be \ti every thing else, 
thuJi it has to a bird, a reptile, or u (jsh. Ln 
like matrner tlicre are clusses of plants which, though 
Ibey difler from each other in many particulars, 
have yet a Bulhcient number of appearances or cha- 
racters in common to induce us to consider them tis 
helougiug to ihut cUs^, and not to any other, Thns, 
MBioti^ animals* ihnugh a Eion, a tiger, and a tiat 
hjiTfi fipecilic ilill'erences that ar(^ delinite enough^ 
and prevent lho»e wha are acquainted with thism 
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from ever mistaking the «n« for the otlier, yet Uiej 
It&ve a)I tnacli in common leads ratUer 
to class them witb each other ihan vii^ilii a dog, a 
foXj and a wolf, anioDg which we fmd a similar 
coincidence. PlanU have nol »o many or so activo 
qualities a« animals : they do not move about or 
perform any of tlie animal functions; but still they 
have characters sunicienlly marked for enahting us 
to trace a reiationsliip. Thus the lea^t ohs^rrabt or 
rellecting person would at once see more relation- 
ship between a pine and a yew than between either 
of those trees and an oak : and thore is nobody who 
wouhl not at lirst sight conclude that barlry stands 
in closer relationship to wheat than it does to h&aus 
or turnip^}. 

This grouping, when it i« formed, not upon mcrr 
fancy, but upon a careful observation of nulure, 
is of the greatest use, and conduces more* per- 
hnps, than any thing else to simpUfy, sborlen, and 
smoothe the study. Well chosen, loo» it is in strict 
accordance with phih>suphy. H> have uolhidg but 
organization whereby tu judge of the productions 
of nature* If thi^ organiaution of any two iudivi- 
dwds were so perfectly alike that ihij one might ho 
substituted for the other, we should not hvsitate 
in saying that (hey were not Ihe same species 
□icrcJy. but the same variety ; and in as far as wa 
found the organisations to agree, iu as far uould w« 
infer a similarity of functions. A cUssilieation of 
this kind is the instruni«nt hy which, in all scieiicos, 
atid in none more thnn ttio sciuut^e of nature, we 
** diride Aiid coDqn«r/' We detach ono groa|» Aud 
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r tliat; after wliich. detach and master an- 
r: and so on till w« master the w1i(»le. And tlie 
adrantage in the way of sbnrtening that when we 
bavft examiDed and e^ta^blishcd otie fftct, and asccr- 
tain^^d its connexion and con9eqQeD0<e^ft, that fact, 
with all ifhich depends upon it, g^oes to tbe store 
ef general knowledge ; and w<^, without a new inves- 
ligation, know it a^ain, in all its extent, wherever 
we find it. 

Some of the systems, according; to which planU 
hava been classed, will he noticed after i^e have 
Uken a rapid stance at the anatomy and the pity- 
«)otogy ; bnt there are some of the greater nahiral 
difltioction.i which we muat previougly notice, in 
order to make those parts of the snhject fnteltigible* 
One distiaclion is this: all planb^ either have visible 
or known flowers, or fbcy have not. Those that 
have the Howera visible arc called phenoijamotUf 
wluch means nearly the same as, haviof^ visible 
flowers:'^ and those that do not belong to that divi- 
■ion are called ctypiogamtnts, which is mnch the 
same as saying. *^ not huving visihlu flowera/' All 
plants arCf therefore, either phcnogamowt or oyptO' 
ffttmous. Pheno^amous is a positive and definite 
«iliar9cter ; and^ when the llower of the plant has 
been teen, there remains no further room for dispute 
aliout it, Cryptogamous, on tbe other hand^ is nefica- 
live, and simply m^^ns that the flower of thftt parti- 
cular plant is not known, or has not been seen; and, 
consequently, when the ftuwers (or rather the seeda 
of tbe plant, for it is the seeds that are the real 
vbject at irisuej) are diitcovcred, t}«e plant must he 
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tranBTerrml (o tke pbeno^amous ilmsion. Some 
plants have been so since the ilistinction was Hrst 
made ; but the point is one requiring grt^at caution, 
eApPciftlly in those cah^a wher^ lUe microscope must 
h« had recourse to. When a high nm^nifying power 
is employed , il ia not very easy to institute a com- 
paHston with subjecta for whiqli such aid is not rc- 
cjuirfid; and as it is estlremcly probable thul in&onir 
vases fermenlatiun has been mistaken for animal 
inotiun — death, even dissolution, for life, tliere ts 
mnch danger that mistakea may arise in the micro* 
acapic observation of plants. StUl, as the circum- 
stanccii of flowcrinj; and not flowering are, within 
certain limits, accompanied by peculiarities in the 
anatomical structure, and aUo in the diMributioti 
of plantsi. in latitude or in cUittttte, they are worthy 
of Bttentiun. 

If the well-defined plnnta of these two division* 
are to he niitned from their anatomical strnclure. 
those that flower are found to have in their fitruclur^ 
tubes or vcisels, which at one period at least of ilieif 
existence contain fluids — ^and possibly com^ey t)it*m 
from the pan of the plant where the nutriment !■ 
taken in, to that where the addition is to be made by 
^wth. while lho»o that do not flower have their 
Atrueturn wholly ituidc up of crlla. Phenogainutis 
plants are, therrfore, the name aa tascvlar plants, 
or plants bavin;; prolonged tubes or vi^ftsels: iiml 
cryptagamouA pUnln are the samc^ CRLLUTAlt 
pltQla. It is not meant to be taiil, however, that 
the one class is wholly mmlv up oC vciitels, and the 
uthrrof c^UaUr tiMue; for buth classes haw celluUr 
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«idltit>a as it wer*;, just as Ibey Jiave ibe (lutrers. 

Amnn^ tUe pUcnu^amous or vascuJ^r plants, there 
is a very importaut dif^tiuclion arising from tEie mode 
o( growtii. That is, the manner in which the mass 
Of body of the plant iticreaflea hy the addition of 
new mailer* In the one diviaioa the active part of 
the ptuat is the centre, anil the addilioo of new 
niitUer latkes place Lher«. Such plants are said to be 
endogenous; that is, to grow or produce at the 
centre, or from witbiu. In tlie other clas^, the active 
pKrt ifl at ft distance from the centre, surrounding it^ 
Ukfl between the wood and ■ the bark. They are 
C%U«d EXOGENOUS, growing from without or at the 
outside, the outside not meaning the absolute exter- 
nal surface of the plant, but the boundary between 
the wood and the bark^ as already stated. The dif- 
ference that the endogenous plant increases from 
a mere tuhquI line, as it were; that from that line 
outward to the cireumfurence every succes^sive por- 
tion ia older than the portion within it; that the 
whole stem, whati^ver may he its structure^ bears, 
with reference to the immediately vital part, some 
reAemblanee to bark, and the surfiice being iht^ 
hardest part. On the other baud, the eKo^euou^ 
l^lant grows at the circumference of a cylinder; and 
every additional growth ^ives a double produt^t, one 
part of which goes to increase the cylinder within, 
by an additional layer f>f matter round its external 
or convex ^utface^ and the olhsr goea to increase 
the casing or bark outwardly by an addition to it* 
inner «r concave fturfaco. The proportion in which 
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tljid distriUuliou lakes place, and also tbe characlcr 
wbicL each portloti of it aMamea, vftrie« wiib tbe 

species* 

It U not ea^y to initigine how a T^getating cylinder 
could be evolved by a line, or ihai it could be so 
evolved at all; ami accurdmgly we fiiid Uial adl e\o- 
gfouufl plants liave^ a pith or centre, wLich h never 
vascular, or appears to contribute actively Co tbe 
growth, alter tbt^ csUudricitl form of growiug and tbe 
separaliuu of Lark nnd wood have been citabli«be<l< 
In tbe enrly »tAge of tlie »Um ur twig, my tbe firftt 
y«9r of its growtb, tbe pitb occupies a large portion 
tjt'tlie whole, and is succiilcnl and full! of juice ; but 
it lA to bo borne in mind tbat at tliat period tbo 
vaiicalar part of the stitm is mtsrely in the net of 
furming, nud tbnt it needs support, and pruhubly 
nouriskmeut, frtim llic pitb. But, ii» tbe pitint in- 
rreasea in Mze and sirengtbi the pith dries and dimi- 
jiisbes iu RuljAtiini-e : in s,tnue KitAv» it u n^^arly or 
wholly obliterated by tbe cloHing togelb^r of tliti 
wood, uid in othem U waj$l«a awaji and lenvt^g n. 
bullo^r cu% ity : the portion contjiiiied iu a twig of 
uiic year » growth baa often ten liuios or a hundred 
tiuiea that of tbe larg«r tree, of which tbe Mid twig 
forms but a very inaignilicarit piirt^ 

Thf in aiit^ttier dijitinctiou which m»rks tbo en- 
ile>grnouH and rxogcnoUA plants^ and that i», tbo 
number or po«ilion uf tlio lohcH of tbe atred, Tbeac 
Iobc» are called votyhdimi ; and lh« etido|;etiou» 
pluuts are .nuid to hv mokdcotvi.ki>onoi.»; that ijt, 
(o ba^c oue rot^lrdnn or lobe in the s(^«d ; and the 
r\u;;ciiou» to be lui'OTYLK0U><>ts, i>f lo bavt two. 
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Xtini<^rically, the application of iliese Dftmes is not 
in cvpry case correct; for some of the first class 
have more tlian one cot^leidoo, and some of the 
second have more than two ; but the cotyledons of 
the exogenons plants are always opposite to each 
other, fomiing^, &s it wrre, halves or parts of one 
whale, as may be seen iu a pea or bean after it has 
l»crn boiled; «Iiile the CDtyledons of endogenous 
ptiints, wbt^re there are more tban one, are idternate 

eacb otber^ and each appears to be more complete 
wjtlinut the other than in the former case* 

Thus it b to be borne in mind, ais a first step in 
botanical knowledge, that there are two divisions 
of plants : crypto^amoas, or those that do not flower, 
unci thut ibey are wholly cellular in their structnre ; 
and phenogamous, or those tbat do flower, and they 
in all cases hare the cellular tissue more or less 
inii«d with vessels, and thus are, or may be denomi- 
nated, vascular plants;. Then tliere is a division of 
the vaseular plants into endogenous and monocotyle- 
donous, or those lhat grow only at or from the centre, 
and have one lobe or alternate lobes in the seed; 
and exogenous and dicotyledonous, or those that 
grow al or from the outside, and have two or more 
opposite lobes in the seed. Farther, the vessels in 
the endogenous plants are scattered through the stem, 
which, except less rigidity in the central parts, has 
no necessary difrereoce of structure. On the other 
hand, the stem of an exogenous plant always con- 
sists of tbree diistinct parts,— the pith^ the wood, 
and the bark; and, during the time that it is in 
actiTe vegetation, it has a fourth, between tlie wood 
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and the bark, which is not yet a portion of either, 
but destined in time to be divided between them. 
In glancing at the leading points of vegetable ana- 
tomy, we shall consider chiefly the exogenous plants, 
because their parts are the most numerous. 
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TuouoH tKe structure of tbose planU that bave 
it (he most complex, ami whicli are OQ tliiit ftccoanl 
staled, ia cutumoQ language, the most perfect plants* 
be much more simple ihati llmt of animah, yet the 
anBtotny of plants involves cliHiculties, and ia at^ 
teqd^d with uncertainties^ from which the anatomy 
of adioiald is entirely free. The can&e ia this; thi^ro 
arc in an animal certain defioil<! functiooH, and the 
organisation adapted to each of these may be ex^ 
unined separately; and, as we know what the func- 
tion is, we can, in general, easily tell whether any 
particular organ miniatcrs to that function or not. 
There is the sentient or nervous system, with the brain, 
in tliose animals that have vi^rt«bral hack bones, and 
the ganglia in those that have not; there is the cir- 
culating system, by which the blood is alternately 
carried to and from all the parts of the body ; there 
is the respiratory system, by meant^ of which air 
is so brought in contact with the htood th^it the 
oxygen of the air mixes with a portion of carbon 
and carries it out of the :^y&t(;ui in the state of car- 
bonic acid; tUcii- h the nutntivv system, by which 
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ibod ifli laLen mlo a local stociRcb, prepared, and 
ultitnately mixed witli the blood ; and (her^^ is the 
absorbent systf^m, by which parts and suhstancf^A 
that have ceased to be useful or wholeflomc are taken 
up and disetiarg^dv The orgau.i thai heloof^ to thps« 
are h\1 easily distinguiabed from each olber^ and 
their uses are known. 

Id plants there are no functions atitdogoas to 
the^e, ncilhef is there any thing that cod he con- 
sidered B tsystetu h«rit)g a centre in plants. Thoro 
19 DO ner\ons fiystetn ; no circnlalion, at least none 
reaemhling that of iUkimals. There ia no iiiteriml 
or^an of re.*piration, nor any tube or veaael that 
we ran cobsidcr as being adapted for tbe convey- 
anee or circulation of air. Nonrishment is taken 
up by Ihtr rHOl4, as is generfilly Anppo««^d; hut we 
do not know precii^ely what it that is ao taken 
up, and lUeri? is no local stomach in which it can 
he afsiniilatcd. As little is there any absorbent sys- 
tem ; and we know of no matter that is given ont 
by plants, when they are in a ^rowing^ state, ex- 
cepL gases; anil thus there cannot be presumed to be 
Any absorbent vessel for taking up su|»erl]uous matter 
in tho interior of plants. Itideed^ we know that (i)«re 
con be none «uch ; for when part of n plant rots it ii 
never taken np or renioied, except by canoes ea- 
ternal or foreign to the plnut. There are, indred, 
eertuio absorptions that take plHce in plants, hut 
they are all eunneirled witb the briii^ingont of some 
nulrilive Kubstunee from celk nr other stores in which 
It hud been di^positcd. Thus Ihc farinaceous mnlter 
in Msedit and in tuberous roots is absorbed tor the 
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iHinrt&hmeat of joon^ plant; anil it ii posailile 
lh»t the i^abstances 3t one lime deposiuU to the 
celld is absorbed by the vessels at another; but how^ 
or by what Bieap$» those absorptions take pLace lia* 
not been very well ascertained; nor haA any set of 
veaiela, for Ibe latter purpose vspevially, been dis- 
covered. 

Hut the anatomy of animals was well underttlood 
betorv that of vegetables ; and thus mtme of th« 
name« that arc made nse of in the one science were 
adopted in the othor* and to the nnthjukb^ bronj^t 
part of (heir signitication alon^ with them« Tima 
we hear of the medulla (or spinal marrow cord) of 
plants, of veins, of nerves, and other matterB analo- 
gous to those of ammald. Such words applied to 
plants have^ however, no meaning, and therefore the 
nne of theni had better be abandoned, and the iemis 
trti* ;tnd wsfels^ only, made nse of, modified by aach 
epitheLt as may express their furms or well-estab- 
lifthed iise}«> it will be convenient lo divide this 
chapter into aeetiom. 

Section I. — Constituent Structures of 
Plants. 

The atmctiLre of every plant consists of eetU or 
of nuMsfh, or of a anion of the two. These cells 
or vessffU may be empty, or they may be tilled with 
Huids of various kinds and consistencies, or with 
farinaceous or $tarchy matter; bqt still every plant, 
and all parts of every plant, has its sustaining and 
containing structure , either colU (ir lusseb. The 
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Ciikls may be of various shapes; lb« vessd« are gtae- 
raJJy, if not always, cylindrical pipes. 

Cellular Sulfstance- 

The cellular substance of pUnU consists of a 
niiitiber of Httle cavities, of various sbapcs and si^^s 
in dinVrent plants, formed of membrane, and gene- 
rally so placed tbat it* vascular plantii the rows or 
courses of tbe cells are atri^bt angles to tbe strai^bt 
vessels. Sometimes Ibcso cells are very tutnule. 
Dr. Hook estimated more than a millioti of opeuings 
in tbe surtace of u »i}uiire inch of oork ; but i& other 
cues they are Inrger, and in some large as a 
eommon pea. They arc ot' \arious sbapes^ hut the 
hcxaguD, the form of ibe tells of bees* is the most 
prevalent. It is generally iinderstooil thai, lliou^h 
the cells be in contact, each has a perfect coat of its 
own, though from their extreme thinuess it is not 
easy to separate, or even to distmguish, two thai 
are in contact. Tbe coata of the cells appear to be 
untire, witliout pore or opening of any kind by whirb 
they may be either titleil or emptied ; and ibis 
furiti^hrs us witli a very striking instance of the sin* 
gular way in wbieb nature can work» The coals of 
tlii'se cells are so ibin that they are a mere pellicle; 
lliry ure^ io some cases, so minute as not to be 
discernible by the eye; they are sometimes full of 
Nul»stnl]^t^s of conHideruble leiiat-ily or conaislenryp 
and at othrr tinirs tfiey urti empty. Tliose parti- 
(ions, thin as they urr , mnnl tbrrrfere have Lbr powrr 
«f secreting or elaborating tbcir coDlcnIa at nome 
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times, and of ab^oHiitig tbt*in iit others. Those celts, 
indeed^ contain, and in all prnbiibility elaborate, nil 
ibe peculiar juices aud pruducl^ of pUnl^. The 
farina, ibe guiii«» (he resins, the oils, the acid»^ the 
sugars, the €olonrin«: matters, in all their eotileinA 
varieties^ are the products of lliese little «ells ; am) 
thus they are a set of laboratories with which tboso 
of human chemists cannot bear one moment's com- 
parison. Cork has been mentioned as containing 
very minute cells — r200.(H>0,000 in the cuhic inch ; 
and yet these mere points secrete an acid (the 
mberic) equal to one-twelfth of the cork. The cells 
of some plants secrete food — as in seeds and roots: 
others secrete the constifueDt parts of wine ; some 
g^ve spires, others cooling acids; and, in short, there 
is hardly an effect upon sensation, other than the 
sense of hearing, that may not, in some way, he pro- 
duced by what is elaborated in the cellular tissue of 
plants. That tissue, too^ is the nniling suhstance of 
the plant — thul by which the other parts are held 
together. 

It would lie foreign to our purpose lt> take any 
part in the conlroTersies that have been entered 
into by vegetable aoatomists as to the structure of 
the tunics or walls of tboiie cellSj or the manner in 
which they are origiiit*lly formed ; as the parts are 
loo minute, in the first ease, for admitting of satis- 
factory dissection, imd the process h too much birl- 
den, in the second, for ailmitting of explanatiim. 
Wbether the vessels arc or fire not formed by me!in» 
of the cells, the cells are in the whole plant, or in 
a ytmng twig, anterior to the vessels; but, again. 
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there i» no question Uiat after Uir plant liu attaitif^d 
a certain size, cellulu- iiuli8tanre h added to it hjf 
ike help of the vesaolH — at ttie sanie lim« it is not 
efttablished ibat a bud can be produced in any pari 
of a plant wliere there is not cellular Buli^tancfr^ nor 
in 6%-ery part wherL^ iher« ia. Tbero is less ques- 
tion that the cella are dimini^liiHl in stso, altere4 
in &hape, and often obliterated, by the iticreftae and 
induration of the i^tli^r piirU ; and that cved wfavrv 
not compressed tngetUer they soBictimea ahrink of 
themselves and leave openin|rs. That the hardness 
and durability of timtiBr depends, in all rases, on 
the compresBion or obliivration of the rclU, it would 
be too much to anaert; but it ia truf tbnt tlie cel- 
lular substance is neither so strong nor ho durably 
as the vascular; ami it la by no nieanit imprt>bable 
thtit sap-wood cban^ea into bearty-wood when the 
cells become so deeply imbedded nndrr tJir new 
layers of uomi Ihal the heat and Uic air ceaae to 
have much action on t|iein» 



Vaicuiar Subttance. 

All those tUat are utttally described as the fibrons 
partii of plants, whether they be w<hu\ or bark, ant 
formed of v&scular substauce; and there is e\ery 
reason to suppose thai. djvid« tbem as we niuy. thr 
ultimnte positions at which we arrive arc boljuu 
tubes Hnd not threads. The Htrmllncsa of tbr dia- 
meters of ibi'Me ve:«!feU is iitill nioni hurprii.ing tliun 
llio culls. J look eslimutca Ihut there ant in aM{uare 
inch muro llinn seven luillioua aud a c^uarlcr. Leu- 
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wenljoeck eBtimated tbat there are In the ho]« or 
trunk af an oak, only four idcIips in diameter, two 
huj)tlr«'fl uiiliiona of ve^s^ls ; and at tbe A%me rate^ 
Damory's 0»k in DorseUfaire, whick was eiglily-four 
feet in circumference^ must, wbeo entire, antt without 
the bc»11<jw tbHt was Utterly in the centre of it, hare 
contained no fewer tban 1,441/200,000,000 resseU 
In a single section of the tnink ; a number wbicb, to 
human understanding, may be regarded as infinite. 
We ftpeak of ahcmt perhaps a thnusand miles of pipes 
lhat are laid down it* the city of London, for the 
conveyance of water and of gas, as s-ometbing won- 
derful ; but there were more than 240,000,000 of 
niitea in one foot in length of Damory'a oak, and 
more in the whole tree tban would have made a 
cnmmunication backwards and forwards between the 
sun and every planet in the system. 

As there ia no centre of circulation from which 
the Huids of plants are propelled, as is the case with 
the blood of animaU, or to which they a^ain return, 
tbeir vesaeU are not branched into ramifications like 
Ibnse of animals, neither do they anastomose or unite 
laterally with each other. They are cylindrical, 
every where of the same diameter, and have no late' 
ral communications. These vessels do not occur 
singly, but in bundles, or fasciculi, contaioing a 
greater or smaller numt't^r, not only in difTcrcnt 
plants, but in different parts of the same plant. In 
what are called herbaceous stems these fasciculi ann 
placed apart from each other, spread Ibrongb tlio 
cellular subKlanee, as it were, but in the trunks and 
branches of trees they are close together. The 
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fftsciculi often branch oST^ join aih^r fascicnli, strpn- 
rate ^gsiin^ and join iLe former, and thua form a spe- 
of Del-worfcj ihouph without wny cQnimunicHliun 
l^cen the cavities. Their po.«ition is always^ upon 
the whole, ia the loii^th of the stem or branch ; hut 
they vury so miit'h in their direction, an<l also in 
their proximity to earh other, as to produce all lh« 
variety of grain am! curl in wood;, which, when lh« 
tarled courses of the vesj^els are cut hy a p}aDe «t 
^ariouA angles, often produces a beautiful display of 
colours — of whiclj we have instances in mahogany 
and many other woods thai are used tW ornamf ntal 
purposes. 

Still, even in a leaf, where the ve^iitf'U upi^eitr to 
ramify into smaller parts, the greater sise is only a 
more numerous bundle ; and the same Rinty be asid 
of all otiicr cases. The moi* fttriircrht the ves- 
sels are, the more easily h the snh^itnnce divided in 
the direction of iU Icn^lli. The vast number iind 
extreme minuteness admit of un endless variety of 
points of division. The moat easy separation in into 
the nHtuml fanciculi : as we find that, though tli<^ 
cleiiving of a hillel of wood he he^in hy the straight 
cd^e of a very smooth the t^plit will, as soon a^t 
it becomes a tear, be full of Htlges and furrows. In 
many species of limber the yourly concrnlrir growths 
are the most easily fleparated, and the next easiwat 
»fctton \ti at right angles across thein. An ob]ii<|ao 
rent is m^do with difticuUy, arid it^i direciioti is at- 
wayii uncertain- ttcnders of Ulliji an<l hoops avail 
iheniRi'lvcn fif ihese faclrt ; Iht* former, by taking |||« 
liuv of llie grtiWllis, and aerufl» that line ; sml ibo 
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btler, by divitliTi^ the iwig, or sapling, aa nearly 
■9 poss i ble Uira ag U iht ceti tre of the pi tli . In 
timber which cannot be cleft willioul {Jit^iculty^ or la 
any lliiDj^ apprtiacUiii* to a straight section, tbe fasT 
cicidi of vessels cross each other very much, as may 
be seen in lj«:iiuni vitse and many other species, in 
tnany trees, too, there are curious bendings and 
contortions of the vessels at the Beparatious of th^ 
branches. 

Thou^b all the vessels that are found in the woody 
or lt|;;neous part of a tree pertbrm the same oflice— • 
contain sap, and transmit it to the budsi leaves, and 
twigs, when it is required for the purposes of growlb 3 
yet tbey are of different structure, from which, 
though probably not wiib much reason, it has lieen 
Inferred that tliey have a difference of use* One set 
of those vessels^ and they are generally speaking the 
^Mittllesl in diumeler» appear to be cotitinuoas tubes, 
and not to admit of any separittion into parts but by 
an actual division of their aubslance. These haie 
got the name of common vessels. There is another 
kind, generally of larger dimensions than these, that 
ftre fonued of a little fillet or fibre of matter curled 
apirally round, and som(!thiiig resembling the tube 
which is formed by the coilitig of one wire round 
Another, and then withdrawing the la^t. These aro 
called «jt>tVa/ vessels : but it must be kept in mind 
that it is not the vessel but the substance forming iU 
»ides Lhut has the spiriil form. The auidogy thai 
faiicy may trnce between tliese spires or rings in the 
vessels, and the cartilapnous rings in the windpipe 
or trathea of an animal, has sometimes led to the 
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mistake that lliey are tubefl fap ibe coDTeyance of 
«]> : but they contain eap» tn the stme Minairr u 
t1io»« vesRcIs in which the spiral structure faaa not 
been delected. 

With the exception of the bark, in which they 
havo not been found, these .spiral teasels arc luct 
wiUi in every part of vascular plants. In tlie woodt 
tbfl prtrales and ribs of the leaves, and in (he 
la of tlie rlowerji. They are more abiindnnt in 
|.«o«fl ap«ciett th«» in others, and to dlRfircnt pUnts 
they a r** most abundant in difleront pnr!s ; hut lh<^ 
difference of function Arising; from their bein^ more 
or less abundant bas not been uoliced, and therefore 
Uie QSe v( the spiral structure is not known. That 
they contribute in some way tn the prapul^icm of 
the sap« which cnnld not be en'ectcid by the tckcU 
that are not spiral, is probable. How this is done 
has not been, and possibly cannot be, ascertained : 
t»ut we know that when any spiral portion of vege- 
table fibre is wetted it contracts in length and tn> 
creases in diameter; and therefore it maif be timt 
such an action in the spiral vpK>(e]s of the living 
vegetable tends to propyl the sap onwards iu those 
res«eU th«t are not spiral. Some coanlenance i» 
given to this supposition by the fact that there are 
DO spiral vessels in the hark : hut th« mutter, tliough 
exeeedingly curious, is very ohscun^. Anuther fact 
may he mentioned as tending to foufinu the snme 
opinion ; in herbuceous stems the spiral vejisels are 
generally :>urronnilef! liy, or, as it were, sheathed 
with, common rrssrls, which would leod to the con- 
rtusion tliat tlicy mutually assist the action of eat-h 



SPIRAL VESSRU, 



olliPi*; anc] imless wo allow of aome such action it is 
diJlicult to conceive by what mean^ ibe sap is pro- 
pelled with tlie force that it displays. It i^ trtic that 
most, if not all. tlie vessels in a plant are capillary : 
but, tbou^h tbat mi^bt account for tbeir beiit^ Htled 
hy the sap tbat etit&rs by the rootK, it would not ac* 
count for the force with wliicb the aap pusbcs in the 
evqluLioQ of new parts, at tlie es^treniity of a remote 
brsmcb, or Uaues from a wound tliere« 

The apiral portion of the vesi^el i& not made up of 
« single flat Gllet, but of a fasciculus of round Hbrea 
(probably themselves tnbea or vessels); ami the coils 
these fn^ciculi are not generally in contJkCt, but 
ve their interstices closed by the niembratie of the 
cellular tiaaue — a structure which would favour tlie 
lu^tion that we have ventured to conjecture. The 
opeune^ or closetieas of the ftpires. and the union 
of dtil'eretit parU^ of the fui^ciculi in tlie aanie veesel, 
or id dilVercpt vesseU^ hae led to tbe classification of 
spiral vessels into diHerent kinds but, ^ no differ- 
ence of function has been found to accompany these, 
■the din'erence of appeai'ancc in tbe meantime^ «f 
Jittle use. There is some reasoci to BuppoBe that tha 
«piral vessels undergo modificationa by age; and that, 
■s they recede more and more from the active part 
of the tree, by the addition of new matter at tbe out- 
side, they not only become MinuUer in their dimen- 
sions, but have their spiral character obliterated by 
the sides of the fasciculi adhering as closely as the 
individual portions of which they consist. Tbat 
change is always accompanied with a decreased action 
in Umt part of the tree in which it talies place. The 
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diininutioti is increased hy solid parlilians, wliicb, in 
the course of time, form across the openings uf tJie 
vrssels; when that has gone on for aonie time the 
uction ceases alto§;ether; imd soon after that tlie wood 
beje;ins lo decay. The partitions have been »uiiie- 
linies niiataken for valves, intended to prevent the 
butkward motion of the sap — in the same way as tbe 
valves in the VHScular system of animaU prevent tbe 
backward motion of the UtootL But in tbe uclive 
vessels of plants there are no valves ; and there ia 
tio use for them, as there is not in tlie plant any 
central propelling organ, like the heart in animaU. 

Whether, therefore, tbey be spiral or not* we are 
to consider the vesatda that make up the woo<ly or 
fibrous part of plants as having all tbe same function 
• — ^Ihat of conveying and fdso as bein^ of the 
winie dimensions Ihrouphuut their lengthy Tbe only 
«tber consideration is their tcrmiiiutiouii. On this 
point it may ho Elated generally that tbe terminHlioii 
downwards is in tlie abftorhent ruollelSf by means of 
which pbiaLi draw their nouriMmient from tbe soil: 
«nd that tbey terniinnte upwards, either when* the 
illcrent pioditrls of the plant art* elnhtir^teil, or 
htrt tome matter is exhaled into the air, 

Otwral Action of the Vettflt, 

Tn trees which byLemate, or remain inactive 
diirinij the winter, an Internal action takes plaet* in 
till" spring, before the buds expand or there be any 
*lher external sign of activity. The vessels, which, 
iliirin^ the winlvr, were empty or filled with rnn- 
tfcted mutter, become lillcd willi sap; tliHl iap is of 
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Varied composiliou^ — in some cases it is iaaiptd, in 
ollior:} bilLer, anil ia olliers, again, it \i sweet, sugary, 
ami easily rendered slightly viuous. Perhaps it 
contains stigur in all cases^ tbougli in some the taste 
may hv concea.led by otijer t^s^tt^s ; for sugar stfcms 
easeuLial to Te|;etatioD in erery »tage, frum gontiina- 
lion upwards. This sap is sometimes so plcnttt'iil in 
quantity, and bo rich in saccharine matter, that it is^ 
as in the case of that of the sngar-maple in North 
America, largely employed in the manufacture of 
^u^ar. This sap is found only in the wood, the bark 
at thai time being dry. It is also first found nearest 
the root of the tree> and its gradual appearance in 
the other parts is called *' the rising; of Ihe sap."' 
Whether it actuality rises^ h a physiological qucs- 
tioD, and will be noticed in the next chapter. 

As BOon as the seasonal miction of the tree liajt be- 
^•fine apparent, in the opening of the buds and the 
fMtshiog out of the rootlets in the soil, the sap begins 
io be found in dialler quantity in tlie wood ; and it 
no sooner ceases to Dow from the wood than it i:^ 
feund abundantly in the inner layers of the hurk, 
and between tlie bark and the wood. TIua change 
in the distrihution of the sap does not take place tilt 
the leaves are developed; and if the leaves, as they 
make tlieir appearance, be carefully pulled ofT, or if 
they he eaten by insects* or destroyed hy any otht^r 
me.ib^, the change does not take place at all. Thus 
the general function of the leaves is seen ; and their 
particular functions may he found by comparing the 
sap a(i existing in the wood aud in the hark^ and 
noticing the dtlFcrcncc in ilA propcrlicr». Though 
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CAiiDoxiods are ofleo very oopapiciious id the Ejection 
ofUic wood, in ihe form of r&ys procL-etiing from iLie 
ceuLrc to llio circuiufej-oiice. Tbese meduUar^ rayx^ 
M Uiey uro ciillcJ, are very conspicuous in beccL^ 
Ukd sLill more in Uie beef-wood of Au!$tRitiaf^rcMaMij-aMa 
toruhxa ) ; lltey are also very coDspicuoua in oak, 
i*:«|>eciaLly ia Ibat whicb is straight and of rapid 
growth. Tbey form wUatworkmeu call tb« " cliamp^' 
of Limber, and exbibit cousiderable surface when the 
tree in sawed or cleft upon a radius. In the sAp- 
wood of some of the softer trees of New Holland ihc 
<[uanlity of this cellular substiuice is so great that tbe 
vessels form a very loose and open kind of net-work, 
mid tbe consistency is often so soft that it may be 
separated by maceration in water — ^just as the cel- 
lular part of a leaf may be separaled, and only tbe 
vascular tissue left. 

The Wood. 

As wood IS synonymoct^ with vascular tissual ii 
must exist in all parts of vascular plants^ tbnugU 
it is not lUl after a certain period of growth that 
it is distinguished by »uperior firmness nnd connis* 
tency. The vessels, or fasciculi of vessels, nre uot, 
boweier, in absolute contact with each other, even 
in tbe most cooipact limber. Tbey muy alwjiyii be 
traced in nys, or lines, from ibu teutru uutwurdsp 
mnd •epareted from each other by cellular matter, 
TW aoflnl additions^ or layers^ or rings of wood, 
am alsa separnted from each other hy that tinsue, 
sod M» are Ibc rows of veiisels of which the, annual 
layer isrooi|io8ed. It appears, therefore, that while 
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the vessels nre Ihe slrengilli of ihe wood in the tlirec- 
tion of its letng;th, the cellnlar mailer ia the cement 
by which the whole is united togetJier. Thus ibere 
U a rej^emblatice in structure^ though not m t'uno 
tiona, between the wood of jjlanta and the innacles 
of ftniiDals. The elementary filaments of which tiie 
mosciilar fibres are made up (whether they be tubes 
or flolids), are as sleuder aa the elementary vesseU 
of plants; they are uuited into fasciculi, and the 
fascieali are formed into one entire organ^ by means 
of CL'lIular substance. Id botli, too^ the cellular 
Bubfttance is uiore easily destroyed than the parts 
which it holds together. Boiling separates the fas- 
ciculi of the muscles; and the process of charcoal- 
making renders the vessels of wood more appart^nt 
by consuming the cellu.la.r substance* From the 
last operation it should seem that the vessels contain 
more carbon, and the cellukr substance more of the 
elemeols of water. 

The arrangement which has been now described 
ibat which takes place in eitogenous stems which last 
more than one season, and to which the term woody 
or Itgtieous is usually applied* But there are two 
oUier forms, one of them found in herhs, or herba- 
ceous plants, and the other in palms. 

In herbaceous plants, the greater part of the stem 
is composed uf cellular subalance ; a,iid the fasciculi 
of TesseU ari^ usually at considerable distances from 
each other; bnt sometimes ihcy are in layers. One 
of the most peculiar structures is found in the bulb 
of a turnip ; though the peculiarity is most striking 
in the second season after the llowering stem h:\s 
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be«a proditced* When tli« turnip \& grown m a 
proper »oil, and not too wum a <;liniiite, th^ butb, 
even nt the clo»e of the Arst leafloii, does not exhibit 
nintlk of a lii^neous or vascular structure. If, in- 
deed, ihu btirk 19 removed^ the aurfiioe of the re- 
maining part is found marked with a very beaa- 
tiful net-work ; but, under the circuniatances men- 
Itonedt that net-work does not, iu consistency^ differ 
IVnni the real of the bulb; the whole being a ceUular 
substance, without almost any trace of vessels. If 
the climale bas been too warm, the vaacular aub- 
Atance is developed earlier^ and the bulb is full of 
veuelSf which do not Hoften in boiling. In all 
4!ades« however, when the flowering stem is proilueed, 
th« cclluliiT substance in the bulb, which SL^ciitH tu bo 
a reservoir of matter for the production of lhat» Joacs 
much of iu cellular structure and shrinks ; bot^ at 
tbe same time, the net-work of vessels on the surfare 
acquires the consistency of wood, and may be sepa- 
ratml. In the stem of a cabbage or oolcwort, the 
£isciculi of Tcssels may, in like maimer, be seen 
isurrounding the cellular pitb, which retains its suc' 
culent niilure till tlie plant (lowers. 

In the palms, the wood is still diOVrent in si rue - 
tnre. Tbe cellular substfunce is hardly changed by 
ne,^t and tbe vessels are promi£ieuou»ly scattered 
through it in very firm and strong fasciculi, which 
can, however, be divided into smaller portions. 
These planl*i have, indeed, no distinction of pith, 
wood, and bark: and probably the best mode of 
descrthing them is to say that all thcso three strur- 
lures are blended to^eilier. 
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These diJferent fornii of the wood arft not mere 
matters of internal or anntomical observation^ bnt 
arc acconi pfinied by corres pond ing e:x.terDal ap- 
pearances ami modes of growtli. Where the aDDoai 
additions are made by layers applied to the outside 
of die wood, the vess*b must be Arranged in con- 
centric Hosts; and a certain degree of resistance ty 
the enlar§rement must be made by the surrounding 
bark. The cellular texture is th« parC most easily 
compressed; and if we consider the celb as being 
in part resrrvoirs, onl of which the substance of the 
new wood cooiea, they must be nearly empty at the 
time when it is acquiring its greatest cousistency, 
which will render thetr compreMlon the more easy. 
The original nature of the bark, as well as its age, 
and Ihe state of health in which it is^ must modify 
that compression. When it becomes so dry as to he 
no longer expansible, it is either burst and cracked 
by the action of llie tree, or, if tbe a<!tion be not 
powerful enough for that, the tree becomes what is 
eftlle<il *' bark-bound;*^ its action diminishes, or tt 
catfles altogether^ and the tree dies. In the early 
stages of that malady, the tree may be relieved by 
slitting the bark longitudinally; and the sides of 
the slit will often start asunder to such a distance, 
as lo show that the presanrc which resisted the for- 
mation of new wood was very consideruble. When 
the whole bark becomes indurated, new vigour may 
be given to the tree by paring it down to thome 
layers that still have vegetable action ; or, if the 
paring be carried nearly to that point, the remain- 
ing portiou will soon be rent iutn fragments, and 
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new bark will app««r in tUe BAaur«»* Ry any of 
modes of treiilmenl the tree irtfiy be mm\*s to 
increase mnch more rapiiUy in difimcler:, and to put 
out niucli more vigorous sihooU. nod broader anil 
Iresher leaves. A tree which bus u sofl and yield- 
ing bark, or of which ihe bark may be split Itnglh- 
wiae by little force, always produces soft aud «|)onf^y 
vrood. This is true out merely of ditlcrent species 
cf trees, bat of dillereut individual? the same 
Bpecie*. Lime-trees have much softer bark tliaa 
oaicfl or beeches, and tlie wooil is correspondingly 
•oftar. The suinu the case with the ^^pruce ua 
compared with the yew or the cedar of LehADon* 
The Dutch cIdi has a bark that is eoKiiy split, and 
jUie wouil of that tree is uf little value. The chrs- 
put, nn the other hnn<i, has vrry firm bark, and the 
timber is equally firm and durable* lu tJie name 
»peciea, agaiu, the gnarly oak or hawthorn that 
alAnds on some bleak eminence, exposed tu erery 
blast, and not acipirtng above a few inches uf addi- 
tional height iu a lifetime, has its wood aa iron, 
^mparcd with the stately tree that gn>ws iu a ricli 
•oil and a sheltered situation. Due attention to this 
action and resiatance would enable cultivators to 
phtaiu timber of any consistciity (hry might dtfsirc. 
. Though the herbaceous stems are tuach less af- 
fected by compression than trees, they are, like 
thuin, founJ to be harder, nud less succulcril, when 
ilioy are Btiintet] in their growth; but us their dtira- 
tiuii is only for a single season the diHerence is by 
Xia means so conspicuous. 

The peculiar atruetufe id the wood ot the palms 



WOOD OP PALMS. 



acconls wcM vilh the singular mode of their growth. 
When they fairly hegin to rise in a colutnn thpre is 
no further enlargement of thc^ diameter. The leareft 
cnDiinue to augment aod incretise the neck of the 
root for four or five years ; and it Iiappens in mnny 
of the species that this enlargement takes place 
nhove g;ruund, and additionnl roots are put down 
from it round the original one, till the hase of the 
column appe-irs to stand npon a number of feet. 
After a timr , however, the root begins to ascend, 
the young leaves are formed from the centre of the 
crowHj the lower ones in time drop ofl*, and the stem 
Hsceuds without any increase of diameter. In the 
interior of the colunin of the palm there are no in- 
dications of its age, as there are of the duration of a 
common tree in the annual rings of wood ; but the age 
of the palm is rf gislered on the outside, where every 
leaf that fulls ofl'leavcs a circular impression* The de- 
velopment of the palm in growth takes place entirely 
at the lop. The ctllular tissue and the vessels in- 
crease only in length; it has, therefore, the same 
freedom of action in the trunk at all times, and hence 
its cells remain unaltered, and its vigour contimies 
for a very long period. So long, indeed, as it is 
not cut, and no injury is done to the crown that 
produces the successive leaves and elongations, there 
appears (o be fewer of the elements of decay in a 
palm than in a tree of any other kind, tt is not, 
therefore, from the beuuty or grandeur of their leaves 
alone that palms are made the emblems of victory 
ami immortality; for in themselves they arc the least 
mortal of the vegetable tribes* 
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The Bark, 

It has been menlioued lliat tLere are no spiral 
^Wiels iu the bark, and no motioD i>f auy juice 
outward^ bill in other reflpects, sis well as in iu fur- 
mation, it bears a considerable reaembltuice to the 
K'ood^ In the formation of aonual ring* of new 
natter it is probable thut tbe bark and tbe wood 
both act their pnft, and tbe product is divided b«- 
ten them. Tbe ratio in which the division takej» 
Iftce varies with tbe kind of tree ; but it tna> be 
stated liB generai tliat mure goes to tbe wood than to 
Ibe bark. Id those trees that have tbe ring« of the 
wood cotispicuous, the rings of tlie bark are conspi- 
cuous hUo, This might be supposed, because, as is 
very expressively remarked by Grew, ibe bnrk is 
not a mere covering to tbe woudt but the two are 
hoih essential , and equally e&Aeutial< parts <tf one 
atrncture. Th«? wood could no more produce one 
new cell or vessel without the bark, than the hark 
«ould do it witliout the wood : they are, in eonse- 
<queDce» united by ninuy cruss ties or ligatures, cottw 
posed of cellular subatanco, having their our t^ttrr* 
mity coustantly in tlie wood aud the other in the 
bark, and easily di\ ided oaly when tbe anuual 
supply betW47en ibc bark and t}ie wuod is yet in a 
fluid Btatf^. As the yearly utiditions u itbiu tlte hark 
cause an inrreiuse of tb« circumtVrt^nce^ tbe hark is 
stretoiied and iit the same tiuRi cumpres»ed by ibrr 
enlargemeot tiU the rolls tbnt nre in it nsannie a (lat 
form. The form which the compressible parls, botli 
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t»f the wood and the bark, uiust ^S[ime« may bp 
esusily inferred from the force Uiat aels upon them, 
and the place &ad nianiier of its action. That force 
19 an ex.pansive ODC, acting on the cyliodrical riag; 
Fesistt!d, on the one band, hy the cylinder of wood 
that is wiihin, und on the other by the bark nithout. 
The wood is solid, and must make the greater r«- 
atstance ; ant!, as the outer rings of the bark ar« 
stretched without any increase of fiubstance, they 
mn^t, if they do not crack, b*como thinner. 

If the tree be of a kind that secreten or elaborates 
any particuliir substance— as gum, repin. or any 
thing; else — that substance may Lc expected to he 
fouod in the cells of the bark aa well as in those of 
the wooiL Thus we find turpentine in the hark of 
the pine-tree, and tnanna exudes from the bark of 
■onie species of ash. As the bark is more exposed 
than the wood, the air and the temperature must 
have much more inOoence upon it; and accordingly 
we find that many active principle** are in qufintity 
in the bark of which there is none, or very little, in 
the wood, (Tpon tliis prinutple the barks of various 
tree* furnish aromatics, and dyea, and tanning sub- 
stances, for which the wood of the same trees would 
ke but a sorry substitute. 

As h«rbaceons stems contain much more cellular 
substance throoghoul their whole mass, at lcaj*t when 
they are in their green and growing state, tban trees, 
the hark in many of them cannot he so well defined; 
but still, in all those thai increase in diameter at the 
outsifle, there are sap-vessels within the circle of 
increase, and proper vessels without; nor is there 
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tnurh eloubl llmt they form their H(l<litioaal matter 
much in the same way aa the others. 

As tlie roots of plants are placed in different 
circunistanceB from the Atems and branches, U is 
natural to suppose thnt thiKe circumstance a must 
impress upon ih«m rlifiereiices of struutur*. The 
power which a growing vegetable can esert is iiot» 
perhaps, more forcibly demonstrated io any tbing 
than in the reparations of masses of rock containing 
many tons, which are eflected by the insinuation 
of tbe roots of trees between them. But still, as wo 
find tbat the vegetable adapts itself to (^ampression, 
and as the compression of the root below ground by 
the soil must be greater than that of the plant abovo 
ground by the air, we may expect a corresponding 
^fl^nce of structure. Acconlingly the vascular 
ligneous structure prevails mnch more in roots 
than in stems; there is less pith, and sometimrs 
none at all; the bark is usually thinner in projior- 
lion, and the wbolc structure is more firm and com> 
pact. Sutiielhing of the same kind holds with rc^nl 
to the stem ; the root end is alwayf>. if not begun to 
decay, the bcsl and banlest timber. The roots of 
many herbs, too, of which the stems are, for great 
part of the season, cellular^ arc firm, and eontstu a 
number of vessels; and one of the labours uf art is 
to cultivate useful roots out of thul structure, by 
inducing them to nccumulntc a ^rrnter portion of 
eellular substance. Sometimes ttic cellular niutt«r 
thus accumulated is in the form of pitli, as in the 
ease of the turnip; and sometimes in (he form nf 
bark, as in the case of ibe Cftrrol. Even where the 
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bulb IB not one solid, but consists of a number of 
plates or scales, as io the ooion, the same accumu* 
ialioQ of cellular matter may he ejected hy culture. 
Though no useful mfercnce can probably be drawn 
from It, there is here an analogy between animals and 
vegetables which is at least worthy of notice. When 
either the one or the other h supplied with more 
abundant or more nutritive food than it obtains in 
its natural state^the consequence is an accuuinlation 
of cellular mattur^ under the form of fat in the ani- 
mal, and farinaceoQa, fleaby^ or juicy, in the vegeta- 
ble. It is farther worthy of remark that there is a 
considerable resemblance between the structure of 
the cellular texture in animals and in ve^etublea. 
Tho adipose mattei- contained in the ceUa of ^titmal 
fat does not appear to be a deposit from any circula- 
tion, but rather a secretion by the walls or coats of 
the cells ; and the cells do not appear to have any 
openings, but must empty themselves by a species of 
absorption. It is the aaiiic ffilb the cells of vege- 
tables; and in both cases the contentJi of the cells 
seem to be a store from which the plant or the ani- 
mal can draw according to its necessity. Farther; 
animals in a fiitate of nature appear to collect a 4|uan* 
tity of tlus cellular matter during the early part of 
the winter to Assist in their new action in the spring, 
and plants apparently do the same. 



TTte Epidermis or Skin. 

Th« epidermis h the laflt or aicternal covering of 
fivits, and it covers them in every part — in the root, 
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Uie stem, the branches, the leares, Urn flowers, a&<i 
the fruit — varjing in appearance with the specie* of 
plants, and also in the diffV^rent parts of the same 
plant. Tberc are exceptioDs; hut it may be Aniil 
that in general the skin u UiioiieAt upon the trunk, 
then the bmnchea^ th<; root, the leaves, and the 
Rowers. There are exceptions, however; as those 
leaves that have lo bear the cold of tinier, or the 
heat of a dry season in the tropical countries, and 
ftlso thoae of planU that grow in dry situations, hare 
a mnch stronger and firmer skin than others. 

The fikinof plants varies very much in appearance. 
In young plants^ and on many leaves, U is colour- 
less, or, if removed^ of a pale whitish tinj;e. so that 
the colour \a that of the parts below, which is unly 
softened a little by the skin. In older plants, how- 
ever, the skin is varionsly coloured, aod when it is 
tak^n oir, the colour of the bark below appears very 
di/ferent. The akin, indeed, forms a character by 
which the species of trees may be distinguished ; 
the white birch^ the grey oak, and Uie brown beeeb, 
are descriptive of the trees, as much so as any single 
epithets that could be chosen. 

It is probable that a new skin is formed every 
year, as well as a »ew layer of bark and of wood. 
In some species the old skin couies ulT in scales, in 
otlicrs it comes off in patches, and in some sycamore* 
there is un exfoliation in lar;;^e thickened masses. 
Tbe most remnrkable exfoliation takes place in the 
trees of Australia, more especially in some species 
of ntcal^pttutf in which the whole tree looks white, 
as if denuded of its enlirr hark ; and in thoae trcc^t. 
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as we]] oa in the sycamorea^ to wliioli altusion has 
been made, certain layera of ibe baric exfoliate 
along witli the skin. Other trees, howerer^ retain 
the annaa] layers; and \a the birch, especially, ten 
or a dozen may sometimes bo separated, all very 
thin, and the inner ones Ljiviag a fine silky gloss. 

la Ibis akin of vegetables a simple membrane, or 
4oes it consist of several parts? Many circum- 
atancea support the latter opinton. In the leaf it is 
the only covering to the cellular tissue or parm- 
4;htfma. Caterpilliirs, called miners by Reaumur, 
eat out the pjirenchyma very eompletely, and leave 
the skin: and the skin ia then found to contain in 
ita inner part a vascnUi* tissue in the form of a not- 
work^wilh variously-formed meshes, according to the 
n^tture and fnuctiona of the leaf. When one of the 
surfaces of a leaf is absorbent, and the other not, 
there a a corresponding dilTerence in the vascular 
web of the skin, and hy carefully macerating the 
leaf in water these maybe distinctly seen; fur though 
the living akin resists the action of water probably 
more than any other part of a plant, it yields to that 
action when the vitality lias ccased» The akin of 
plants, then, even when so thin as to be transparent, 
is not a mere extension of membrane, but an organic 
texture, having its vessels as well as the thicker 
part^ of pluDtj« 

In many trees, especially those upon which the 
ftkin continues for a considerable time — such as the 
birch, the plum, and the cherry — the principal fibres 
are placed crosswise to those of the wood, or round 
the cireumference, and accordingly it is much more 
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vMily torn or flepiirated id that dir«clioD iban in any 
otlier. in leaves and in herbac«ons st«)u« thU struc- 
ture h not w) apparent. 

Tbc fkin of s pLanl is to be regardefi aa an origtnal 
component part of it, being foaod in tlie earlieat 
«tsgeB of tbe embryo^ and accompanying every der^ 
lopment, wLiclber that be stem, bad, leaf, Qosrert 
fruit, or seed ; but Ibere is in tlje oilier part* of tbe 
tree a power of reproducing skin when it i* par- 
lially deslroyrd. If, Lowever, the pari fnioi whii^b 
the skill is taken he exposed to tlie air, ibe reproduc- 
tion is slow, aud in tlie munuer in which it takes 
place one important use of the skin is di:splayed. 
If the wound lA not made entirely through the bark 
a portion of tlie bark chatups» turns ilark, and festers : 
in time thai portion separates, and there is found to 
bts u new skin below. If the wound is made quite 
down to the wood, the cellular texture of a portion 
of that dries^ the vessels open, and it ha^^ the uppear^ 
ance of hcinj^ dead. Even then, however, the wound 
heals; but the healing comes from tbc sides of the 
bark, a portion of which in all cases decays and 
scales dir. and new bark and skin, with a layer of 
wood, gradually advance till tbe wound be closed; 
but in these cases it is a long time ere the scar he 
obliterated. If> however, the wound be covered up 
from the ajr« an epidermis forms on living biirk, or 
hark on tiviog wood, without issuing from the jiurts 
tliat still remain upon the plant. Tbu^ tlie skiu is 
the only part of a plant tbat citu. in tlte living stnte, 
Iwar exposure to Iho air ; and if hy any means it )»e 
destroyed, a portion of the remainder must die a* a 
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proli*ctjoa to the rest. Hence, in trees that hare 
the skin entire^ the bark is living throughout ita 
whole strnctiirt; but when Ibe skm is dej^lroyed, the 
bark champs and staled oAMn a dead state. 

Even the external surface of th« skin is not amere 
membranous expansion, hut has its vessels and 
Rppendages. There are pores, hairs of various kinds^ 
and tbilicles or glands, which are supposed to secreto 
or prepare varioua matters. 

The pores of the skin are very minute openings; 
they are of various shapes and sizea^ and fewer or 
more numerous according to the nature of the plant; 
but they arc always very mttiute» and in ^om^ planU 
there are miiny a million in the square inch. They 
are most abundant in the leaves of those planUi in 
wbirh Ihey are found : atid they are wanting in the 
cellular plants, in all plants and partis of plants that 
are under water, and in those internal snrfaees of 
leaver that are not exposed to the air. In the root 
they never occur; and they are generally wanting 
in tbo!ie succulent plants that bear the dry season i& 
the tropical climates. They are, alao» few or want- 
ing in those plant<«, Mich as the houaeleefc^ which 
grow in dry places, a»d yet are remarkable for the 
succulent character of their leaves. In cases where 
the pores are few or wanting the skin is much lirmer 
ai)d thicker than in the species that bavei numerous 
pores. In flowers, the cali\. or cup^ under the petals 
or floral leaves, generally has pores, hut the petals 
demselves are without. Fleshy fruits seldom have 
■liem, and they are never foond in tlie coats of seeds. 
The upper sides of leaves are often destitute of thf«m, 
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though tliey arc found on tLe nniler sides. l*fao&e 
plants tiiHt can liro eittipr m iLe air or under vater 
have the character of their leaves changed if trans- 
ferred from tbe one to the other* This is very con- 
Bpictiotia in the common green mint; if that is made 
to grow tinder v-ater there 15 not a pore in the leaves ; 
but if it 13 raised into the &tr the leases of the part 
so raised dropofT^and leaves having pores supply their 
places. A contrary change takes place if it is brought 
out of the air and placed in water. Light seems 
as essential to the existence of pores as atmospheric 
air; for plants that grow in tlie dark have none, and 
those that are supplied hy artiHcial li^ht have few» 
ereD if they are the same species that woald have 
them in abundance \( j^rowini^ in the air and light. 

The pore, therefore, though it exists in the cuticle, 
is not to he considered as an original or essential 
prodnctioQ of tliat tissne, hut rather as a production 
of wir and light, or of that action which they excitu 
in the plant. It is probable that these ports some- 
times abj^orh^ and sometimes give out matter hy 
tivaporalion, but whether both these functions he 
performed by the same pore, or !iy (Hires of dillerent 
kindji, has not been ascertained ; the fact that t}ie 
{lorea CBH so absorb a« to refresh and invigorate iho 
wholf plant is well known to every one who has (a? 
who haA uot?) noticed t]ie effects of a shower, not 
one drop of which could have reached the roots. 
The factof the evuporution is also clearly etttahlished 
by the coldnrss uf growing leaves as compuret] with 
(he rays of the siin» and even with the atinosphcrr, 
in a hot day, and also by the flaccid nnd langiiitt 
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appearance which Ihey put oil in hot dry ventber. 
TLere :ire few planU in which the difi'erence of lem- 
p«raturo in the active leaf and the leaf not in action 
U better seen th^n in the common laurel. The old 
leaves of that plant do not fall ofT or even change 
their colour imtnediately upon the young ones being 
produced: they die slowly; but while Iht'y are yet 
green it may easily he perceived that there is no 
action in them. They acquire nearly the same tem- 
perature aci the direct rays of the sun, nhile the 
young and growing leaves remain cjaite cold ; of 
course there is no evaporation going on at their 
surfaces. In the autumn, when the leaves generally 
begin to decay, a similar change takes place, though 
not, perhaps, to the same extent, and it is not so 
striking as there are no young leaves apon the same 
plunL wherewith to contrast it. 

The follicles, or glands, that are found on the 
sarface of plants, are a part of the j^uhject that 
requires to be treated with great caution, bccan^e 
they have little resemblance to the varied organs in 
the animal system to whi^h the name of glands is 
given* The places of vegetables on which glands 
are situated arc juicy stems, leaves, flowers, and 
fruits; and they secrete various gums, honeys, sugars, 
oils, and other substancos, which are the causes of 
much of the odour of vegetables, and which are often 
produced in such quantity as to he visible to the eyo^ 
The organs themselves are, however, very minute ; 
their structure is dilTicult to he explained, and their 
fiuctions more so; and thus any statement that 
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pn>fc8sea to treat of them flystematicBlly must be 
received with tlie utmost caution. - 

Tho only other appendages to the akin of ptuita 
(though many, if not all of th«m, come from the 
structures within the sLin) are hairs and pricklea: 
they are chiefly found on the flame kind of tiurfaoea 
as th« glandfl or follicles, namely, on leaved, on suc- 
culent stems, and on fruiU, They are often hollow; 
somotimea they consist of a series of cells placed end 
to eud ; and in many instances they discharge peculiar 
Uuids or juices. The chief difference between a hair 
and a prickle consiata in the greater tbieknesA and 
rigidity of the latter, for hoth of them have Uieir 
origin in the skin or bark; and whatever muy be 
their texture they never contain any woody matter, 
properly so called. In that respect they dtflerfrom 
thorns, which always have their orij^in in the wood* 
and may be considered as a kind of abortive branches. 
The prickles of some plants are perforated, and have 
at their bases a sac or vesicle containing an aeriti 
liquor, which may be foreed out by pressure upon 
the point, the whole apparatus having some Himi- 
larity in structure to the poison-fangs and poison- 
bogs of serpents. The common slinging-nettle 
(ttrtica fiioica) is en iastance of that structure : and 
mai]y of the iree-neltlep^ as. for instance, the nr^ica 
ifitfa* of AustniiHa, are much more virulent, and 
sliem to have thi'ir virus upon the surface of Uie bark^ 
in the Htate of a powder, which sting;s witJiout any 
uppuruni wound. The common nettle dors not 
produce innammution unless the prickles actually 
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penetrate tlic skin, and eveo then Ihe inHammatian is 
local; but the ellecE produced by » local touch of 
som« of the tree-neltles extends over the whole body, 
causing a very unpleasant general eruption. The 
prickle of the nettle is stiiT, Itut the* soc, upon 
which it U inserti^d, gives it a llenibility at iho root 
whif'h makes it «ting diHerently when difi«rently 
touched. 

Section III. — Members op Pi^mts. 

The separate members of plants of which it is 
necessary to know the anulunitcal fitructure^ before 
the economy of the plants themselves can be rightly 
understood, are, principally, the root, the stem or 
trunk, the branches that divide oft" from that» the 
ppendnges, such aa thorns and tendrils ; the buds, 
the leaves^ the flowers, the fruit, and tlie seeds. 
The principal structures of which most of these are 
composed being ulready noticed, it rem^iias only to 
give some acfomitof those diflereucos in their forma, 
and the arrangements of their parts, upon which 
ditl'erences in the habits and characters of the plants 
depend. 

Though it may be aaid that every plant growing 
on the earth ht^ a root, yet there are many aquatic 
plants that have none ; and there are some plants 
that grow in very dry places of which the roots aro 
to be eooKidered a» little olsc than holdfasts, by 
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Riq&tis of wbicli the pUnU are relained ta tfacir 
places, RooU lhat do perform Uie function of tl raw- 
ing notiri^ltmeDl to the plaai ^re named from tlioir 
forms, and also from tlieir duration. The roots of 
tree» and aUrubs arc^ generally speaking, branched 
in lh«ir form, and perermiat^ or lasting for more than 
two yeq.r$i Wben the pUnt has a number of roots 
nearly equal in At^v H ia aaid to be fasciculate; or if 
tlie part^ be slender it h Jibrous. If the parts be 
arranged edgenrise, in tbe form of a hand, the root 
is called paimate; if it consists of thick knots, as in 
the potAtoe. it ia called tu&ci oiiit ; and if it form a 
thick sw<illiDg of flojiby or cellular matter, whether 
that be 5olid as in the turnips formed of coats as in 
the onioDp or of scales as in the lily, it is called 
bulbous. If a root be long, and thicker at the middle 
than at ihta cmis, it is said to be spindle-shaped 
Of ftitiform : and if the untler part of it tenninate 
ahnjpUy us if it were bitten, it is said to be prte^ 
vtorfir. >Vhcn it consists of many joints or pieces it 
is called artie%late; and when it runs horizontally 
below the surface it is suid to be crt'tping^ Thcro 
are otbor distinclions^ but those Llial have been 
mentioned are the principal; and, making allowance 
for tlilTerenccs of form, they may be said lu include 
all the others. In reapcct of Blmcture, every 
root may be considered as woody, or fleshy^ or 
fibrous. 

A root which lasts longer than n ycrar, and Uan 

wintrretl, may be tionHidercd ns ronsistinf; of two 
distinct part«, — thr funly of the root, and llie rootU-tt^ 
or mdir.kt. T]ie«e lust aro uudorsttood to hi> annua] 
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prodactious, and to he the only parU by which ibo 
root iQcreases in ]engt!i ttnder ground, jnst in the 
saine manner S9 tlia elioots or twig;s are th6 only 
parts in which it increases in length above ground, 
in the branched root, the radide of one si^ason 
becomes a young branch the next; and theti, though 
il increases in thickness every succeeding year, it 
lengthens no more. The structure of those roots 
being nearly tbe same as that of the stem and 
branches^ their action must be similar, and old 
rootfl, as w«U aa old sterns^ muatf in time, become 
too bard for performing any action at alh When 
a root becomes very long and hard, it performs its 
functions impcTfectly, and the tree languishes ^ bnl 
it may be restored to health by shortening the rootfi. 
Sometimes, too, more especially in those trees that 
arc much disposed ta send! up suckers from tli« 
roots, the action of the tree takes that direction; 
and. while the roots run over a great breadth, the 
tree hardly produces any wood. The cure* or at 
least tbe paltiatioui in that case also, consists ia 
shortening the roots, and partially laying thorn 
bare during the cold season. 

Those trees which are most disposed to form 
buds in the barb^ as well as at the ends of the 
twigs, ar« also the most disposed to throw oat 
snckera from the roots ; and the vessels of such 
roots are commonly more twisted and convoluted 
than those of the others. The deciduous cypress 
(taxodinm dhticfia), Ihough belonging to ih« same 
natural fumity with the common iir (pines tylvtHlru) 
which never produces a sucker or a hud. has n 
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very siri^lar babit in the roots. Large lnmi^s of 
woody matter are formed, rising above the surface 
of the gronnd, which, at a dislance, have the ap^ 
pearance of atones. The root5 of herbaf^eoa^ plants 
rary very mucht but, in general, Uieir cellular and 
vascuUr Btnicturea are bletideti together. 

The radicles, or rootJets, bave been menlioneti 
as apnual productions ; and» if it be placed in cir- 
Gumfrtancea favourable to their growth^ they can be 
producetl from tiny part of the plant that can oriifi- 
nate a lateral growth. If the part he capable of 
forming a bud, and thence a shoot, and altimately % 
branch in tbe air^ it will form a rootlet, and thence a 
root, if it be placed in the earth und have the de- 
gree of heat and nioi^ture that are requiBite, The 
knots or joints of herbaceous steins, and any yuung 
twig of tbose trees Ihiil form buds imliscriminately 
on any part of the surface, may be uiHide lo put 
uqt roots ; hut those plants that never make any 
hut terminal budH, cannot he mnde lo form a Aceoud 
root. The knowledge of those properties ia of great 
use in the culture of plants. 

In this we have a remarkable instance of how far 
plantA depend tipon, or emi be altered by. circnin-^ 
glances. No art, bow skilfully aoever it may bo 
applied, can change the hudtefis plant into a bud* 
ding one. any more tha>a ^ri can produce a plant 
M'ithoul n seed ur grain coBtnining vrgciablr life. 
But, if tlie quiility cKi^tn ia the plant, lltnt qunliiy 
cati be niodilicd so as to become a root in the earth, 
or a hivnch in the air. K the former, it produces 
only rootlets and frc»h riKtt« ; uml if the latlc<r. 
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it produces leaves, flowers, and fruit In the 
former case, though there are vessels for (he abgoi p- 
don of moisture, or whatever else the plant may draw 
for its support from the soil, yet there are no pores 
ftdmpted to the aclioo of the air, or to what we msy 
p«rbafH( consider aa the respiration of the plaut ; 
whtle^ in the latter case, these are neTer wholly 
wanting. Thai thi^ plant is that particular species, 
•nd not another, seems, therefore, to depend on 
itself^ or if it is to be greatly changed it must he 
done through successive generations; while the cir- 
cninstauees regulate what the product of the local 
sctioD shall be, whether a root, a atem, a leaf, or a 
flower. Thus a moat ample scope is giveu to the 
art of the cultivator, at the same time that there 
appears to he a limit whioh cultivatioti cannot under 
ftuy cir«iiiiistanccs pass. 



Stcm^. 

The stems of plants vary as much iu character 
as the roots ; but it wilt not be necessary to mention 
more than one divtdloa of them — the divisiion into 
Items and trunks, — the former belonging to endo- 
genous plants, and generally to all herbaceous 
planti^, and the latter lo trees and shrubs. Whrn» 
however, the stem bears only flowers and not 
leaves, it ja called a stalk, or scape (sctjpus)^ and 
when it is of the eharucter peculiar to the grasses, 
it is called a straw, or eulm (culmns). With the 
exception of the trunks of trees and ahnihs, no 
is destined to receive any accession in thickness 



1» 



POPULAR BOTANY. 



beyond its first growLh if «ndogeaouB, or ite fir^t 
yearns growth if Lerbaceous; and, Ihereturo, tb^re 
i» no such £ep:iriktion of parts afl i& found in the 
trunk of a tree* As tLe stem rises, the part that 
lias beea formed ceases to receive any new accession 
of Diaiter, and tUna m&y be said to have no action 
of its own, but merely lo senc as a support and 
&A a means of communicaLiun between the root and 
tbe part where vegetation is still elaborating new 
nintter. The action, however, ts not the same 
during the whole of the annual growth ; for if 
(lie season haj been unfavourable at the com- 
mencement, and favonrable aftt^rwarda^ the sub- 
sequent part of the stem will he thickest; otid, 
«Dder opposite circumstances, th« eOect will be 
reversed. When a stem of this kind has been 
once completed to a given section, there is no 
external action to compress it, and no internal 
action to increase it; aniU therefore, it records, in 
its varied diameters, the slate of vegetation daring 
the season of its growth. 

A similar obedience to circumstances is often 
fiund in the trunks of trees. The relative lengths, 
from knot to knot, render the pino a sort of chroni- 
cle of the seasons for the period of its growtli, 
though it must he home in mind that the annual 
growtlis of such a tree are always greatest near 
the middle of its length. Other circumstances 
than the seasons havei similar eflects. A plum- 
tree, trained on a walU in rather an unfavourable 
aspect, W83 allowed to run to head over the wait 
by the central ^hool. In the coorse of two years, 
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Uiat Hboot» wliicb was ft mere twig at first, had 
aoqaired a greater circumference than the tnink 
below the lateral brunches, though three or four 
of these, on each side, ^till remained trained to 
the wall ; the orer-toppiti^ part of the tree had a 
much better exposure to the wcalber, and that aC' 
counted for its superior vigour. From this it h 
evident that the eDect is greatest in the immediute 
loc&lit)' of the increased vegetable power, evea 
when the tree is every where of the siune apecies. 
In grafted trees, where, for the sake of earlier 
cr more abundant fmitingf or longer duration, the 
AcioD is put on a slow-growing stocky we often 
find the portion of the stem, belonging to tlie scion, 
jwell out to several times the diameter of that of 
the Atock ; but it seems that rigidity', arising from 
Che &low growth of a part of the tree, has the saoie 
effect. It would appear, too, that this eHect U 
the more striking in the closer-wooded trees, that 
hare the smaltei^t portion of cellular tissue in their 
mature wood, and the most minute vessels. 

Branchex. 

A branch varies in nothing but size and position 
from tlie trunk out of which it springs. The 
branch, originating from a bud, may be considBred 
as one year younger than the preceding annual 
layer of wood in the trunk, or other branches 
from which it originates ; and thus, as the branobes 
become more and more ramified, the number of 
annual growths in them becomes less and less. It 
by no meant} follows, howerer, that the quantity of 
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wood ia all the branches b less at any Bection t!i»i 
Jsit in the tra&k. It had been fouod, by acloaJ 
nieasnremf^nt, to be sometimes a fonrtb more ; and, 
if t\iR tree is healthy, there is reasott to believe 
that the eection of all the branches is alwa}^» greater 
than that of the trunk, npon the same principle tbnt 
youn^ trees increase taster than old ones. Bui the 
same circumstance which mskea the trunk increase 
more slowly than the branches, makes it better and 
more eompfict lituber; and makes the root cut hc' 
fore any brant^h f^ets olf better timber than those 
af^er. Unless in rcry particular cases, where a 
branch appear» to he formed from a wootly ganglion, 
which will remain forming a knot in the bark fur 
■aTeral year«i Itefore it forms a bud, the branch 
jnay b© considered as carrying with it a portion 
of the fasciculi of vessels; and there are fewer 
ahovtt the iuscftion thaji below, and conae^uenlly 
the woo<l is of closer texture. 

The bniQches of thtj coninion fir offer a fuvoumblft 
incUnce for examining the structure, and aUo for 
jud^iai; of the developmcnl ami decay, uf lliose 
parts of the tree. The mode of cTStension thrrr 
ji by a central bud at the end of the lop shout, 
surrounded by l9tttr:il onrs. They are produced 
at (he same time» and thns. as lung; »s the i^hole 
continue growing, they muKt contain the «ame tium- 
berof rings both of bark and of wooth Their dimcn- 
liuus are^ however, very dillert^nt; the centre bud, 
while the leaves are yet wholly enclDsed by th« 
spatlia and the sciitcs of the h^bcrnuculuni, is often 
tea times tho length of those that liurround it; aud 
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it will acquire a dinmeler oi' a fact, wliile tliat of 
tlie lurgfsl aurrounding bruncli is noL ;in inch. It' 
tile tree grows in a close forest, so that tite brandies 
have not free exposui'e to the air and light, tlieir 
•ctioD becomes weak, uud they are strangulated b^r 
the increasing wood of the trunk. When theiir 
ftctioQ begins to fail they produce wood of a far 
greater bardoeAft than the rest of llie tree, afl car* 
peoterfl find in white dpnl, which in the wood of 
rapidly-growing pines, in all cases, tliat portion 
of the branch of ^ pine which is cased up in the 
•uhsequently formed wood of the tree, is much moro 
hard and durable, and cobCuins much more turpen- 
tjQCf, than tJie wood that has grown without any 
Snterriiption ; and that it is the interruption and 
coDseqnent pressare on the vessels, and not tlic 
circouiatanue of being a branch, that is tho cause, 
is proved by the fact, that the contorted rings of 
wood, which surround tlic branch, partake of the 
same indurated and resinous character ; which 
character diminishes^, as they recede farther from 
the remains of the branch, and assume more of 
■ straight form. If the branches are destroyed 
at au early period of their growth, tht^ vcsacIk of 
Ihe tree are often able to overcome their resistance 
&nd obliterate their structure. There are many In- 
stances of planks, twenty or thirty feel in length, 
without the Icaat vestige of a branch in them; and 
yet we know that a foot or a foot and a half is the 
average distance, at which branches raust have been 
produced. 

^unie writtirs, on the atnicture of limber (Uill, 
t 
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imtance) have usigneil a «ort of viuHty or 
uaoent branch-producing pow^r to that ring 
the wood which imm(:di&lely surrouods Uke pith; 
t>ut that cannot be tni«, hollow tref* produce 
ahnndance of brauches al ibp out$id«. when the 
cavity within is the siKe of a smalt roorn, and ihus, 
where, probably, more than a hundred rings of 
¥e»»eh ia the centre^ pith aud art? completely 
gone. AVhelher the hranch spring froiti a terminid 
bad^ or from one formed in the burk. il will alwAj A 
he found that il tukcs lis cri^in from the living part 
of the tree; and that, vhile hoth are alive and 
vigorous, il penetnitefl just aa many rings into 
i\x(^ trunk or larger branch, s& it^^lf contains ripg-s 
and nu more. In pinrs it is true thai ihi^i will 
always reach the pith, because tlie eluugatiou and 
Uie hranch are in hud and developed the same 
f^fifion ; but in trees thut furni corLiiial buds, 
whetli^r hy a convululed woudy g^n^liun or nut, 
the case \a otherwise. Wht^n thcr« is a gungliun 
in the cas«, tlie hranch must he d»tcd from tho 
first formation of that, which may be some yeani 
previous to the uppcarance of any leaf or shout ; 
but thougfi the ganglion may appear to he iujbeddt'd 
in the \itfll or active part of the tree, yet unv or 
more fasciculi of vcsa^la may always be tniced, 
contiecting it with tho wood of this year in which 
il was first formed. 

\l'hen a branch sets ulf frum a stem that is hollow, 
or to become hollow hy the drying up of iUe pith* 
it is nlwayit at a joint, or hoUc, where there rimtMina 
» diaphragm or partition after the holhiw is furmed. 
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If tbe ^owlh of the plant is partially checked, aoh- 
■Unces accumulate, which we may f^uppose wquld 
Dtherwise be part of its general structure, or of that 
portion of it that may not be fully developed. Thus 
plhere often forma al the joints of the straw in 
stunted oats a quantity of sacch^irEne matter, which 
fa not found in strong-growinj^ plants : and the 
same may be said of matiy of the grasses, — the 
amall hanl gra^acsi that grow upon dry g^rounds, 
nlvayi beia^ sweclur than the largo and succulent 
ones that grow upon nioiat ; and the creeping roots 
Uiat remain in the earth, when every leaf is burnt 
up, are often very sugary. In some of the reeds, 
too, the matter that goes to the epidermis ia some- 
times found accumulated at the joints ; — the bamboo, 
in particular^ forms concretions of silicious matter, 
combined with a little lime and vegetable sub- 
•tanee, to which the name of tdbasheer is given in 
India, 

In all trees that can form cortical huds^ the 
formation of these may be very much increased 
by artificial treatment; and in many places, more 
especially in the vicinity of London, tliis property 
is taken advantage of for tho purpose of converting 
Uie trunk of a growing tree into a sort of unnatural 
coppice for the periodical snpply of brush-wood. 
Trees treated in this manner are called polhrds, 
because the heads of them are trimmed or polled. 
In a grove that mode of treatment would not suc- 
ceed, OS the trees, not having nrj;esa to the weather 
lower down, would ilie, if denuded of so much of 
tlie top folinge ; but in hedge-rows, they succeed ti> 
1 2 
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a very high degree of — deformity. Tbe lop is re- 
duced to aboiat the size of a rook's nesl, imd us 
that does not contain a snl!jcieDt Dainher of leaves 
lor Ihe purposes of v^gtetalion, the trunk pusbea 
•out la^teral sbooLs, and these thrive better thau the 
small portion of tUc natural head, which is reduced 
lo the state of tliat of a tree in an advanced alBge of 
natural decay. The heading down of fruit-trees, 
after their UMtural hranches havo heconie cankered, 
either for the purpose of grafting or for the pushing 
^t of new shouts, depends on the same property ; — 
«4)d no tree that hits not the power of pntling out 
cortical huds. can renew its head, cither hy a natu- 
ral evolution or hy grafting^. 

A ppeitdaffes. 

The appendages that may he considered as eiuu- 
s^ting from the wood of trees, or from the suhslunco 
vithin tlie skin nr the hark, may be classed as tliomst 
MS clHspera or holdfasts, or as tendrils. 
* Thorns originate from the very same part of (he 
aa those eorticol buds that produce branches ; 
are nerer found on the stems or braoiThc^a of 
^es that are incapable of producing such buds ; 
are produced only on trees that have very hard 
, and grow slowly ; and their nundjer dinii- 
liiahes with cultivation ; consefjuently they mny he 
regarded as the od'spring of abortive buds, which 
have not Budtcieut vegf^lahle ncttou fur pushing into 
hninehes. Thougit it is not absoluttly made out» 
what wiUI plants are tb<v parem-stucks out of which 
onr gunlen. or rather orchard, fruits bnve been cnU 
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tirateJ} yet it is Irne, tin elated by authors, that 
tho^e trees thai liave the ctoseat resemblance to 
them are armed wilL thorns. We have also con- 
verse proof: it is stated that the stipultE or nmm- 
hrauous appendages at the insertions of some leaves, 
the ji^liolts or foot-stalks of some leaves, the lobes 
of leaves, iu the date-palm, and the p^dunclet, 
or stalkjs of some flowers, occasionally chunge into 
thorn^i, In mauy plants, aa for instance the goose- 
berry and berberry, thonis occupy the places M'hicb 
in other platits are occupied by stiputs; in many 
species of hotly, thorns are formed round the mar- 
^ins of the leaves, and iu some there are rows 
upon the upper surface; and the^e are connected 
with the vascular part of the leaf, and are conse- 
qaenlly ihorna and not prickles* When the bark 
is removed by maceration in water, or by any other 
means, hairs or prickles are removed along with 
it, bnt tiiorna are left. 

Holdfasts mid tendrih. The use of these organs 
19 either to support (he plant or to obtain nourish- 
ment for it ; and they assume different appear- 
anoes according to the functions that they have 
to perform, They are thus not mere appendages 
to the nkin or bark of the ptnnt, but organs ori- 
ginating in the general structure, and, like all 
the other active parts of vegetables, adn^pting 
themselves to circumstances. 

The ivy is one of the mo^t familiar, and, pro- 
bably, at the same lime, one of the most striking 
instances of this adaptation. When a plant of ivy 
ii so situated as that the air comes with equal 
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freedom to it on all «iileB, the st«m aoqnircR the 
liabit of an ordinary tree or fshmb, and pals out 
nolhtng bul leaves, IwigH, and flowers. The leave*, 
ioo> put on nearly tbe fomi of ihose of the laurel ; 
so that one who bad seen ivy only as a climbing 
plant, would, wiih diflicuUy, reeogniM it in its 
independent slate. If, bowever, llie one sid* of 
tlio stem be near a wall, or any other flbelter or 
support, the leaves retain the lobed sbnpr, and 
little claws or roots (ciavicvUj form on tbe stem. 
Tlieae are covered with smaller filaments or linei^, 
ftnd furnish a viscid jnice by wbiob they ^lu« tbem^ 
telves to the support* and penetrate tbe fissures 
ami crevices, if there happen to be any. The em- 
brace of the ivy ia so close that il can slop tbe 
action of a tree^ even although its oripnal eon- 
Acxion with the ground be divided. As the ten- 
dency in the stem to pnl oat claws* is alwpys 
■ooompanied with that of the leaf to form fi^e 
i, and also in the stems to run more tn len|;th 
tilfta Increase In diameter; and as those cbaraolers 
disappear together, it shows that their presence or 
absence is the result of a modiHcalion of the gene* 
ra) action of the plants induced by the circumslan- 
res in which it is placed, Tbere ftr«> among tlie 
parasitical plants* many niodilicatioQi of this form 
of fusfening; but tbe greater part of them conduce 
to tbe snme end, 

Tho tendril* like tlie huldfast, conaistB of oil tht; 
common tissnes of tlie plmit. and is cnnsiilercd a 
cbnngcd leaf. It is produced at tbe junction of two 
leaves, where, under olbcr circumstances, a con* 
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linnalion of tUe twig might be expected ; or it ooca^ 
pies the extremity of a pinnated leaf, where, under 
other eircnraatances, we might look for a terminal 
leftfet. In both cattea it baa the power of very 
considerable extension, and it sometimes brancbea 
into two parts ; there are some cases, too, in which 
it is formed from the peduncle or even the petal of a 
flower ; and there are particular cases in which, in- 
stead of a spiral clasper, the tendril changes to a 
holdfast something like that of the ivy. 

Thoae appendages to the general structure of 
plants, are of value to the student of the natural 
history of vegetables, chiefly as tUey show how far 
the characters of regetables are dependent upon 
circumstances; and how, in accommodating itself 
to those circumstances^ a plant may change both the 
forms and the functions of its organs. 
Buds, 

Bads are not only amoiig the most interesting parts 
of plants, but among the most wonderful of all the 
productions of nature. They are at one and llie 
same time parts and wholes. They are portions of 
the plants upon which they are produced, con- 
sidered as one individual of the vegetable race; 
and they are new vegetables^ which may be made 
to grow and Hourii^h apart from the plants on which 
they are produced ; but still tliey have an accord- 
ance with the parent-plant, more close and certain 
than is to be found by any of the otirer modes by 
which plants are propagated. At the same time the • 
plant which is produced from a bud has a 4ubordi< 
nato cbaructcr ; and in its habit resembles u branch 
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more lliau an enlirc Irec. Still, it i» lu bad» ihut wc 
owe ranch of tUc beauty and uaelulness of vcg;eUbl«B. 
The gpi'in|j;, when they begin lo expand ibnse cases 
iu which they were proLected against the winter^ 
and when the geniaL shower of the early morning 
seems to have powdered ibe hedges, and coppices, 
iind grur(>s, with emeralds and pearls, is the sL';tfion 
when all ft'el renovated ; and the chief pride of the 
yeur is the e\punUin^ and progress from the bud 
(u the (Tower snd the fruit. 

Caetnor, to whom the science is indebted ( De 
frvtctibus tt scmenibun planiarvm) for very uucuratu 
and raluuble information upon this hrancb, defines « 
bud as being an organic substance, sproutinj^ from 
the surface of a plant, distinct at its lir^l appearance 
from the proper and permanent partA of the plant, 
butgrfldunlly bectiming a permanent part, if it rt- 
main, or capable »f becoming a plant of the sajne 
kind, if separated and placed under proper circum- 
.s lane 69. 

Jn the present state of our knowledg;e» that defi- 
nition is not abaolately universal ; for we belicro 
that the circumstances under which the bud of a fir, 
or of several other plauU, can be converted into an 
independent plnnt^ have not been found, although 
that does not warrant in coming tu the ctinclusiou 
th»t they are nut jindable. To nliiiulain Ihut art 
cannut do, in tlie t tise of the growth of plants, uU 
that can be duni' by nature, after ati the uircum* 
stance:! under which nature acts are known, is not « 
very encouraging or h very philosopLucal doctrine. 
That the crown bud of a pino-appte should not 
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only grow v«ry reatlily ioto a perfect pUat, but that 
i( should grow nothing the more for beiug left some 
liute to dry, i;^ as wonderful us tlie growth of any 
bud whatsoever. In these plants we have the leaves 
first changed into the fruit; and after that fruit has 
been mjiturcd w« hare the leaves ftg;atn in ibe crown 
bud ; and there arc instances in which the separate 
scales of the fruit become each a tittlo frtiH with 
its crown bud, similar to Ihe single one that is 
usually pradueed. If we take that plant, we have 
a succession of changes, from leaves to fruit, aud 
from fruit again to leaves, — on what may be con- 
f^idered as a continuation uf the same stem. 

The buds of plants vary in their appearanre, 
Daturot and economy* not only with the di^erent 
species of pbnts of whicli they art; the buds, but 
with the parts of the plants an which they are 
produced. Tn what we are accustomed to call the 
more perfect plants, that is, in those that are phenu- 
gamous, or in which we can see a distitit^t system for 
the production of seeds, independently of that which 
produces buds, or otherwise enlarges the parent 
structure, there is not much danger of confounding 
a bud and a s^ed ; but in some of the cryptogaiii- 
ous plants, the distinction is not so easy ; and hence 
what one has called a bud, another has called a 
seed, and a third has used some name that may be 
considered as meaning both or neither. Wut what- 
ever name be given to that from which a crypto- 
gamouB plant is evolved, tlierc is this marked dif- 
Irrence between it and every bud, and also the 
fi^eds of those plants that Lttvc visible llowers: — in 
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the pfacDo^amoua gerraen, whether that be 8f«tl 
or bud, there ia always a visible centre of vitality 
which has a specific locality, so decided as even to 
form a character of many orders of plauls. Those 
who are acquainted with the aeed are able, though 
tlial seed be (|uite sphericaU to point out the very 
spot from which the youag plant will spring; and if 
it be a bud, they cau tell the point at which the 
fthoot will issue, and what will be its direction. 
There is also a specific localily for the seed or 
the bud, and if it be not in that, we need not seek it 
upon the plant. With the cryptogamona plants it ta 
diOerent ; the g^rm of life in their sporule$ does not 
appear to be allocaledj but may spring from any 
part. Indeed, as we cannot with strict propriety 
say that any plant that does not Jlower has seeds, so 
neither cun we say that it can hare buds. Thua, 
when we speak of buds properly so cail<!d, we mean 
those of flowering plants* 

If, howevett botli the great divisions of plant* be 
included, and nolbing thai is not preceded by a 
llawer ia to be considered lus a tieed, then there are 
two distinct buds belonging to the cryptogamous and 
two to the flowering plants, and in onch of these 
there are mnny modjlications* 

1. The simplest form is that to uihich Gs^rtncr 
gave tho name of jn'opaffo, and which baa been 
called by many other names. It is a simple* lettlTesA 
body, rariously formed^ sometimes entirely naked* 
a&d at other times covered with a bark*liko CM«. 
It propu^atcfl rxactly like a seed, only llmt it id not 
preceded by a flower or any perct^ptibk fertilmng 
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or fcrtiliicablp organs; and it: has no ^islinction of 
bryo And food for that embryo, as there always is 
the seeds of HoireHng plant*}. It is often exceed- 
ingly mititite, and in some plants it can barely, if 
At all, be traced. In Ferns those bodies are con- 
tained in capsules on the barks of the fronds or 
leaves. In mosses it is ofteii cotitained in an or- 
ganization tUat might be mistaken for a flower, 
and then a sccd-ve^sel ; but no fertilizing organs 
are apparent; the «mbryo is wanting; and there- 
fore it wants the proper cjiaracleristics of a seed. 
Those propagines, in the more minute plants to 
which they belong, appear to be very generally 
flilliised; they seem to be secure from time and 
from all accidents, except actual combustion (for 
they are so small that tbey can buriUy hti crushed) ; 
that the plants Bprin^ up wherever the circumstan- 
ces are fitted for them ; and therefore it was a very 
old prejudice that those plants were produced spon- 
taneously out of other substances, without any 
germs. 

The other form of tlie buds of those plants is 
the g&nffytuKf which is generally round or oval. 
Like the former it is produced without llowcr, and 
his tto germ localized ; but, unlike the other, it is 
produced within the substance of the parent-plant, 
Rnd is not shed spontaneously, neither dueji it vege^ 
tatc, until the part in which, it was produced is iu a 
state of decomposition, and serves for a sort of soil 
to it It is to be found in lichens and mushrooms. 

The third kind is u bulb (tutbUM) which is 
sometimes produced above grouudf but in more 



twtaaM belov. Bnt evc-a vbn im ifcr fr*Md it is 
a|v»)r» «o Ibe slea part of tbv plul, Oat m aliove 
Uie caifanml plsie, vbick M-pwmteft tKe rooUcl-Wiar' 
tMg patf &oai tbftt wliicli ori^inales lares. It h 
•onetines lolid, MnictiBet uady, uid aoadiaM* 
hffm^ of concentric coats or hmw^- TWr* i$ 
tdwjiy* M aJ|ocat«d embryo in it* r«*ily fimg 
up aoder fjivottmble cirtninstsaces : ud the plants^ 
opon whicL it h fooiitl, Bovrr, allboitgh Ibe J}ow«r« 
of ftome of tJiem are folloved hy 1>iill>$ ukd not by 
nrfdt. Perhaps the taben of the potntoe awl 
oLb«r cimiUr plaoU c»ugh( be cooMdcFtd is bc- 
Jougipg to Ujt« cl»9t for tiiey are produced abora 
tbe part of tbe p»rent-plant ibst yields rtioU, pnv 
perly no caJled. Tb« stringa on wbicb Ibey %rfi 
ftiund may, in tbeir early flUge», be nited tbov« 
Ibe lurfare ^nd l>rconie &tem»» ftiid if (he brandies 
above ground be earlhed up in their early state Ibey 
Ilia) be made to produce tubers. 

All ttie three kinds of buds Uiat hare been men- 
tioned prndure nrw plants; und those of llic third 
kind are sacces»ors to the plants by which they arr 
produced ; whkb also is^ in so far, the c««c with tbo 
aecond kind. They are Ddlural methods of propa- 
gallon, and planU may be eantinned from vtar to 
year by means of bulbs in aitualioua where tliey do 
not flower, or at least ripen seeds. Many of the 
early putalues. wbitdi are varirlic» producrd by 
eiiliii iLlioii, do nut even lluver, and yet ibey arc 
rery rnMly and sucee«sfuUy propagnled by tlie 
tiibrr«. In ihrsc luhcrs, tw, there are local grrms 
in what arc lallcd the tyr$ (ttcutij. The«« put out 
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e& before tUey put oat any roots; and those who 
Mte fonil of laking the tlitrory that one form or organ 
ID a vegetable is anolher organ changed, may easily 
iaiaginc that the whole of an ahove-^rouBcl plant U 
condeosed into each tuber, and that the plant, Imd 
it taken the otlier direction, would have had 
many branches as that tuber has eyes, 

4. The fourth kind ist what in called a germ 
f^mma) : and, ualess it ha through the medium of 
flowers and aeeds, it never directly and spontanea 
oasly produces a new plant; sometimes, indeed, as 
ia the Scotch fir, it cannot he made to produt^o a 
separate plant in any way lint through the process of 
fmctiHcation ; but in many plants it can. When 
it la on the root, and sends a shoot up through tho 
ground, the root can in general be parted after a 
tftue ; and often a very small piece of the root will 
suffice, aa in the case of " pipings" of pinks. In 
other cases it can be applied to anotlier living tree, 
of the suine natural order, but in thofte cases a 
portion of the inner hark around the base of the 
bud must he applied to the surface of the wood of 
the tree, and the junction held together and pro- 
tected from the air for a time. 

The proper buds, that are formed ou the &tom^ 
and branches of trees, vary very much in their por- 
tions, their form!»» and their uses or destinations. 
In most trees they are placed in the asiils of the 
leaves, that is, in the angle which the petiole of the 
leaf forma with the twig toward the termination of 
tlic latter, without tliere being any immediate cou- 
nei.ion between the leaf and the bud ; for there is 
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generally, when tbe leaf fallii off, a little ridge of 
enLire bark, between Ibe bud »iid the cicatrix, la 
the pine the buds are always at tbc extremities of tlie 
twigs, one term in alp anil other and generally smaller 
ones fiurroupding. In all trees, there i^atermiQal 
l^ttd; but it iA only in those that have two lateral 
buds exactly oppofttte to each other, and thus ar^ 
three-forked at every hranchiDg^ that tlie terniiiitil 
bud is accompanied by olhersj except in the c^e of 
all thi^ buds being terminal. When there are 
three buds together they are in the same plane, and 
the next three that are put out bj the growth of Ibc 
_:iddle one very generaUy have their ptanea at 
Tight angles to that of the former three. Jn some 
cases, however, the deviiition from the former piano 
|£ not au much a» a right angle^ and the two row» of 
buds and branches un them form a double Spiral 
round the utem. When there is but one lateral bud 
^t each furiiiution, the twtg terminatea in a singly 
bud ; atid the other buds are alleraate on tJie 
aides opposite to each other^ or they wind round 
the branch or fttem in a singlo spiral. They are 
formed very enrly i but they are at lirAt mere 
points ; and upon eacb tree they have a peculiar 
/orni, anil their axes form a peculiur angle with 
the part on whitih xUey nre originated, which forms 
an obvious ihuractvr of the troe, though there are 
departuro^ frum it in particular in»tunceg. (Jenr* 
rall^ speaking, tlio budjs of burd- limbered 1rec« 
coine oH' more at right angles than those of trc«s 
in which the wood 'ia softer; and a greater or 
tmailer number of them produce wooily thorns^ 
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According as the tree is id a more exposed or more 
ftbeitered stlu:i(ioa; but tbeae characters are not 
QaiTemal. All the buiU o)' this clcscription ar« 
formed in the aeaaon before they produce leaves 
or f|ow«rs ; hat they are fonnd only on perennial 
stems : the burla, it' ihey infiy be so called, on an 
annual stem, at omce expand »nd complete their 
vegetable action in the same season, though oftca 
at ctifferent periods of it; and when the root lu^ltf 
longer than a year, the new buds are found upt>n 
that, sometimes iu tlie autumn, and sometimes not 
till the spring. 

It U chiefly where the seasons are well marked, 
and tliere is a considerahlti interval helueen the 
Ibliage of one year and that of another, that bnds 
hare the decided character Ihnt has been mtn- 
tioned. Where the growth is constant or nearly 
so t there are no bnds; and tlie twig is terminated, 
and the lateral branchings break out at once, in 
leaves. Kven there, however, there are periods 
of greater growth and repose : aod the commence- 
ments of the vigorous growths arc geaerally mark- 
ed by the branchings. It seems to be the cliuiatc, 
however, ralht'r than any thing peculiar in the Ire^ 
itaelf» which produces this change^ and whither 
it be branch or flower, that appears without a visible 
bud as its harbinger, bndding or geruiification is 
still to be considered as the mode in which it rami- 
#i«{t intu branches and produces its flowers. 

The entire bnd, wbett, from the circumstance of 
climate or the habit of the plant (for there arc 
tome plants which thus bud in tropical countries. 
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and scnne in the cold countries ihut do not) it 
reniaiitfl for Hom<& tim& unexpended, consists <if twu 
parts. — an exti^rnat one, calUid the /tyberHacuium t 
or winter case* and an inner onet which is thi& t/rnn 
or reiilly living pari of the bud. The hjlcniflcu* 
lum c-uuBlsts of a number of ^cale^i varying with 
ftlmost every variation of plants. The «r(erual 
ones arc tongh, impervious to water, and prohably 
to air; and lliey arc very imperfect coisductors of 
heat. The inner ones are more succulent, from an 
accumulation of Tfi^etablt; matter in them not un< 
like the cotyLedona or other receptacltfs of the alhu- 
minous or farinaceous matter in seeds. This matter 
ans^-ers the same purpose as thut in the seeds— th« 
uouriahment of the part destiued for growth, and it 
is by the action of atlractcd moisture throngh tho 
twi^ (for it coine& not through the outer scales) that 
the bud t^xpands^ und the subBtunce of ihti inner 
wales softetiii and passes into thti \ essela of the gem* 
tt is this store, in the inner scal^A of the hybernacu- 
liim> and not die germ or vital part, thai is sought 
after by birds when seeds ceftAe to be found ; and it 
is not settled whether* in ordinary seasonii^ thu 
hinii do more harm or good to trees. Perhaps th« 
good preponderate?!. They seldom cut off the ter- 
minal buds either of tho main &tcm or the branches, 
ht!causo they cannot so well rest upon the very ex- 
trrmitios of the twi^^. Thus what they do tends to 
iha height nnd Intcrul vxpan»ion, nnd also to th« 
lotting in of air among tlio ramitications of the tree. 
— a circumstance of the utmost importani e to vigor- 
oui growth* Tho buiU from iho nidcii of iJio 
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brancfies, whether they are to produce new twigs or 
fmit, are always tnaoy more thau the tree can bnn^ 
lo tnatnrity; or if it couU!, id the case of the brancli 
bnds, the top woald soon g«t so malted that not 
a beam of light and hardly a breeze of air could 
pass through it ; and thus the whole of tho interior 
would b« inert and useless to the purposes of growth, 
and the annual increase of the tree would actually 
be IcELS than if the twiga were only half the number. 
It IS, therefore* extremely probable that, in average 
seasons^ the birds are not Hpoilers but useful pru- 
nepH; and what they tuke away may, further than 
this, contribute to the preservation of the rest. If 
the action is so weak, that the hnds languish and 
do not put forth their f^reen leaves, hut have mere 
points yellow or pale from the want of a due stimu- 
lus of sap— a slate of things which itv a necessary 
consequence of more buds than the tree can put 
into aclion» the substance of the bud doen not 
acquire that austerity, from acids and alkalis, 
which is the plate and mail of youn^ vegetable 
life. In conse(|ucoce, it becomes at once the hatch- 
ing-place and the prey of numbers of insect larvn, 
which would not be produced, and certainly couUl 
not subsist, upon a vigorous vegetolion. It will 
be seen in the ueit chapter that flowers have, on 
sunny days, the means of producing a eonsider- 
able elevation of temperature ; and from the very 
cBQsc, at least, one of the causes why they do so* 
a flower that has not the proper supply of sap 
mast msike more change than n vigorous one. 
Thus there may he lieat to hatch the egg of an 
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insect in the flower, while there is not ad mucli &i 
Tould eflect thiil purpose in tb« leaf; and it must be 
more easily done in a sickly Hower tban a vigorous 
f>ne» In this way the flowers of fruit-trees are often 
"wormed," wliile the leaves escape; and every 
one nuist have obser^'ed that, in the more ad^ 
v&nced part of the season, tht! cat*?rpillats of niotbs 
strip iirst, aod Diost completely » those trees of 
which the leaves are sickly and therefore sweet, 
A chill comiog suddenly upon a tret has nearly 
the same efTecl as a supenihundance of buds ; and 
upon that principle the ** insect breeze^'^lLe cold 
dry wind from the east, or from any other quarter 
that is sdnptcd to send cold dry winds to the place 
— which is vulgarly supposed to rain caterpillars 
v poD til e le a vcs — suhjec ts i 11- ad a ptcd fo r rid iug 
on the wind, even after they are winged as motba — 
may be very easily understood. It is the same 
cause which produces — no^ not producas, but wi' 
fords circumstances favourable for lb<r production 
of, ull the aniall cr^ptogqnious plants thai infoiit the 
leaves and bark of the useful vegeta]des»^tbcsmuts> 
the crj^ots, the rusts, the moulds, and all the uIIrt 
similar pests to the cultivfLtor. which tan bv abown 
to he, not merely a disease in the subaUince of thv 
pUntp but a growth of other pluntu for the small 
germs of which that disease has afforded a proper 
soil. Tha»e who are fond of yoking all norts of 
iU-m»tched thing* into the tandem of Cause nnd 
Efleel, sometimes ultriliule these pests to particular 
pliMatSt as fur triAftinct;. |i> ihc barhrrry; hut it may 
deptuded upon, that a scare-crow set up in the 
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TiciDity, formed of an o]d doublet and wig, and 
without any croaS'Stick to extend the sleeves of 
the former, will completely counteract the most 
malignant barberry-bush. It would oot be amigs, 
however, if those who dreatii about those matters 
should awaken, and consider the effects of the al' 
teruatiou of ploughed tleldi, and crops of succulent , 
herbage, such as clover, lucern, and the snialler le- 
gumes in " slacking the thirsty breeze." This is 
rather a digression; but it may tend to open up 
some uAeful riews which any one who is conver- 
sant with fields may follow out. 

The gerro^ or living part of the bud, is at first a 
mere vesicle or watery vessel, but it soon appcira 
made up of one or more leaves folded and curled 
together, the mid-rib of the larger one, which is 
theti the only vascular part of the germ, being form- 
ed something like a keel (carina). The other and 
softer part, which is merely the lobes or parenchy- 
mous part of the first leaf, together with the younger 
leaves, has been called mcdvth^ The appellation 
is not a very correct one, inasmuch as it is not 
marrow ; and further a» it has reference to the old 
theory, that the pith, the use of which ceases 
aooner than that of any part of the tree, is the 
origin of all vegetation. That there is pith in 
th« young shoot is tme, but that pith is elaborated 
by tile action of the shoot itself, and does not make 
its appearance till the wood and bark can also be 
distinguished. In many plants there is even a sort 
of a separation between tlie pitli of the shoot aud 
that of the bud. The original source from which 
K 2 
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the bud comes is tbe vesarJ^ of the yoQog wood 
~n the $hoot» »od from Xhe^e «l»o coinctf the store 
■of Dourishment that is latd op in the hyb^ms' 
enlnm ; nor does the bad exercise any returntmff 
■zttifm till it has expfttid«d into leave*. Thns the 
vessels or wood in the production of the hud 
ooDsistf daring all their existenco. of ooe ring or 
^ayer less than the former year's pari on which 
ey are produced ; and when a trecF has rou (o 
certain height, say eighty feet, by eighty years 
successive seasonal shooting from terminal buds, 
the trunk of it will consist of eighty hollow cones, 
the outside one reaching to the top, and all the 
Others shorter by one year's growth, than the one 
hy which they were fallowed in the course of 
growing. 

Perhaps teaves are the mosf interesting tliini^s in 
nature, and cert-iinly of visible living productions 
tiiay are the most numerous; they are the pro* 
dnclive labonrera^' in forest and in Held; and bat 
for their action we could neitb^r ha^c limber nor 
com. They are the fthade, the nheller, and ihe 
ornament during the active season of vegetation ; 
and, besides their elaboration of vegetable matter, 
they perforni niany important functions in nnlure's 
general economy. The air, which stagnatfs and gets 
impregnated with poisonous vapour over the dreary 
sand 4^f the desert, is put into motion and activity 
by them; the soil, which, when nstked, is burnt np 
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by drougbt, Ja kept in a comparatively humid state 
where there are leaves ; th^ Aummor tlay, wliich 
upon the dry and naked sand or rock would be in- 
toLerable» rendered cool and refreshing by them; 
and tile earth, which, if bleak and uaked» would be 
iVosen deep in the winter, i^ kept at a com[iaratively 
high temperature by its vegetable clothing. On 
those sultry days when there h not an air stirring 
on the open fields, there cornea always a gentlo 
bree/e from the forest ; and those who have been 
panting over the park or the wild, feel enujilly 
pleased and refreshed by the soft wind which funs 
them whenever they get under the shade of a great 
leafy tree* How much sooner one geta cooled and 
refreshed there than under the shade or even in 
the interior of baildings: and how delightfully the 
air plays through the opposite windows or doors, if 
the house statida on the margin of a wood with an 
expsusive lawn before it. In all these and coutitlesa 
operations that give pleasure, und make ua feel the 
force of Cowper'a workmanship of *'God" in the 
country* and of 'Muuti" townward, the leaves are 
merely performing their own vegetable functions; 
aud we have this certain confidence, that the more 
we are delighted with the progress of their labours^ 
the more shall we be enriched by the result. The 
enchanting summer, when all is fresh, and green, 
and vigorous about us — when the Utile winds stir 
without any perceived active spherical causCj and 
when perfumes come ever and anon upon ua — waft- 
ed we know not whence, and mingled we know not 
how,— that, that is the time w^heu the joy of hope 
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comes most full upon ub; sdH we ne%er doubt that 
He, who makea the summer ao deltgbtfnl, will 
*' crown the year with his bounty;" and tliat the 
wintry time will pa^is awa,y in satisfaction and songft 
of IhankfuIneAs, until the returning 6un call forth 
those glories anew« 

The difTerences of leaves, and the uame$ to which 
those differ«tice» have giren riae* are so many, that 
the subject could bear to be treated as a sep&mte 
a^^ience; and really it deserves to be so treated, as 
do also many other parts of the natural history of 
vegt'tahies; for no little book can notice one hun- 
dredtli of the mere parts, and no single hook, how 
large soever, can embrace the whole. 

One distinguishing character of leaves is the time 
of thoir duration. If they drop in the summer {not 
having stood iUp winter) they are called cattucousy 
that is, fulling;, without any apparent cause in the 
change of the weather or temperature. If Ihey re- 
main till the autum, they are said to be deciduovt, 
that is, cut oH', because, in the change of temperature, 
w« can see a sort of reason for their fall. If they 
sland over the winter thoy are called pertistentf or 
stftndin^; and if tbey continue for a longer period, 
they become perenniatf in which state many of Lbem, 
as in some of the canifera and other tribes, continue 
for many years, — that which was a cotnparatively 
weak loaf upon the young shoot, becoming an imbri" 
rated scale upon the stem or hraiich. The last U 
remarkably the case with the arauvarin imhicatUt 
r«prciiented in the vignclle on the title, and to li« 
dMcnbed afterwards. IVees that have leaTca of 
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cither of tke first two classes Are aatd to be d^cidutms; 
and lhos« that liav« (Lem of either of the last two 
are said to be evert/reen. Each species varies a Hltle 
in iu time, both of expanding and shedding its 
leaves; bat all deciduous trees produce their leavi^s 
ID tbe spring, and lose them in the uulumn ; though in 
some, «d in the beech on bleak aitualiop^, the withered 
]e6.%e& sometimes adhere till the young ones be ox- 
pttsdiMl. The early and complete fall of the leaves 
isj bowever^ just as certain a sign of health and 
vigour in the tree as their early and complete ex- 
pansion ; and if the leaves^ after they are withered, 
remain firmly attached, it is just as certain a si^ 
of death in that part of the tree to which they are 
attached, as if the buds were to remain unexpanded. 
The progress and decay of the leaves of deciduous 
trees gives a very beautiful succession of colours to 
the AeaaoDa. When the young leaves come out of 
their hyhernacula, their gr^sen is exceedingly tran* 
eparent and delicate ; when the full expansion has 
been obtained^ it is rich and deep; then it becomes 
yellowish or rus^ety; aud ultimately passes into those 
rich autnmaal itui^ which the landscape painter 
prizes so much ^ and which> contrasted with green 
meadows and grey stubble, and iho deep blue and 
richly tinted clouds of an autumnal sky, is really 
very delightful, and not the less su by the nect^ssa' 
HJy suggested feeling that it \» the season of plenty, 
Thon^on and many others who embodied in their 
books their own thoughts and feelings, and not the 
thoughts of other men (which has nothing to do with 
feeling of any kind, and might be done by a mill- 
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liorae, if yon conld pat the requisite mechantcaL 
apparatus to him) always compoit«d moHt vigorao^ly 
and readily in the autumn ; aud if tliougbU and eo- 
joym^Qtsare tJic measures of time, autumn is really 
the longest quarter in the year. 

Leav«d fttand on a footstalk which get^ the name 
of the petioie, and if Uiat be so short as Uml the 
base of the leaf appears to be in contact with tins 
bra&ch or twig* iht) leaf h called tensile; the same 
term ha» the aiune meaniog as applied ti> flowers 
and to fruits. In their general fornix leaves arc 
simple when there ia but one petiole, and one ex- 
pansiour whatever may be the shape of the latter; 
and when the petiole is branched, they are eowpound. 
The dilTercDt expansions of a compound leaf are 
called Icafets ; they are rery varied in iheir forma 
and arrangements; but tbi^y are all generally in 
one plane ; nnd a compound leaf, IvowcTer comjiosilc 
ltd structure, may always be known from a bunch of 
simple leaves, by ila luserLiun into the stem being by 
one petiole^ and by that peli(»l^ being the otily purt 
that loosens wbeu the leaf falls : the leafct^ of com- 
pound leaves never fall naturally — tlie whole sepa- 
ratefl from the plant in one masa. The place, ihe 
B<iluation, the insertion, and the direction of teavefli 
all severally form external characters of plants* 

The parts of a Joaf, or of the leafet of a compound 
leaf, are,' — the wiirf-n'ii, which springs from the 
petiole at the Acue of the leaf» and terminattx at tlie 
apex, and gencndly> but not always, divides the 
pansion into two r(|ual parin; the rihtttt, or little ribs 
(coutula:) that ramify fruui tho mid-rib, and by their 
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nnioDA and separations form a net-work df vessels 
Ihroug^h 111 c whole substaoee ; the upper and under 
sides; aud the margin. The places of tlie riblets, and 
often those of their minnlfi mmiRcations^ form fur- 
rowi upon ibe upper side of the letifj and ridges 
upon the under. These are sometimes called ueiA#» 
or tterve^f but the names are improper, as there are 
neither veins nor nerves in any plant. The niid-rih 
and rihlets of a leaf belong to the woody texture of 
the plant: and the parenchyma that fills up the 
interstices is cellubr, ituJ generally contains the 
|;reater pari of the juices. 

The vessels are continued from those of tlie wood 
of (he stem, through the petiole and ail the ramilicii- 
tions of the riblels ; and other vessels return in the 
same manner. The Urst set of vessels are, at least, 
many of them» spiral ; the second set are not. The 
Grst set come from the wood, the last return to the 
hark. Tlie connexion of cither of those vessels with 
the cells in the parenchyma have not been noticed; 
but the substance that comes into llie leaf passes, 
most probably, from the one set of vessels to the other 
by secretion. As might be expected, from their 
being parts of the same general organization, there 
is a considerable resemblance between the arrange- 
ment of llie ribtels in the leaf and the vcaaels in the 
wood. When the vessels of the leaf are straight, 
the wood has little adhesion laterally^ and thus it i$ 
eaflily cleft. Plants that have their leaves of that 
description also very seldom form lateral buds; the 
lateral budding seems therefore to depend in a con- 
siderable degree upon the reticulated arrangement 
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of (he veaaeld in the wood, even lliough tlial retica- 
lation be not attasloniizatioD, or a cominunkaUoa 
between the openings of tbe ve^sela, as it is in llie 
arteries aaJ veins uf animali^. Sonie pretty consCaoL 
external characters may be founded upon tba ap^ 
pearanoes of the leaves. 

No words can heig;hten the interest of flowers; 
attd tbu» we may at once notice tiieir principal part4. 
A flower stanJs upon a pedant-let or flowcr-slalk, 
IUp upper partof which h expanded into a recepiacte. 
Immediately upon the receptacle, geocrulty a con- 
tinuation of the same substance^ ia the cal^x^ or ciip> 
That H usually more or less greeu, and it is uot an 
essential part of the fiower, for there maay 
tipccies in which it does not exist — unless we are to 
consider that the aingle floral envelope that occurs 
in these cartes is a cal^x and not a corolla; or tbat^ 
when it has partly the usual character of the one, 
and partly that of tho other^ it is tu be considered as 
a compound of the two '* soldered" together. 

The next part of the flower, in those tlmt are 
called perfect flowers, llml is, which consist of ns 
nkiiny diflVrent kinds of purts iis flowers ever consist 
of, is the corolia. That is seldom green, and when 
it is sepanite from the calyx, it is always ibtive 
that, ur further trom the peduncle. The divisions 
of the calyx, when ihey extend down In the re- 
ceptacle, are ealled se/ia/s, and those of the corolla 
are called pctah : and when the oius or the other is 
in one piccc^ the calyx is said lo be wunumepaiotiSt 
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or the coroll^i, moMopetatavF, Tbe petals of the co- 
rolla and Ihe sopah of the calyx arc generally 
equal Id number; and Ihey alternate witli each 
other; but many flowers hare those parU irregttlar* 
There are sometimes little membranes, or abortive 
leaves at tbe bottom of the tlowers, to which the 
name of bractete k given, in the same manner that 
the name of Atipttlts is given to aimibr appendages 
at the iDeertione of leaves; but neither of these 
perform any important function in vegetaEton, or are 
of oiDcb use in iliscriniinalinji: plants. liVhen Ihe 
calyx fiind corolhi are both wanting^ the plants are 
said to bo achiamtfdoHf ( aehhmtfdctf ). that is, 
ha%iD^ no garment or mantle to the essential pari 
of the flower; when there is only one^ whether thtil 
one is to be considered as calyx or corolla, then 
they are called fnonuchtamydousy having one mantle; 
and when there are both calyK and corolla, tb« 
flowers are said to be dichlamydou^f or to have two 
mantles. 

The third part of a flower to which a general 
name is given, is the nrctary, which is not essential 
to fprtility^ any more tbiin tbe calyx and corolla, 
Tbe nectary is sometimes wanting altogetlier; atother 
times it is a mere depression in the calyx or the 
corolU, or the acveral petals of the latter; and at 
other times again » it is a separutc organ ; bnt, what- 
ever may be its form or situation, the chief oflice 
which it performs is that of eontaining, and in all 
prubahility secreting, honey. 

The remaining, and only absolutely cssentiid part 
of the flower, are the fertilij&ing and fertilixable 



140 



POPULAR BOTANY. 



grgAn$. The former ajre called riament ( ttamina), 
and the latter pistiU (piMtiUij: and eacU of llieiu 
conaiste of several ^^rla. As tUe pUtil is the orgaii 
that remaiaa loosest on the plant, and ibe oae whicli 
at the first contains radinieata of the seetU, and 
ID which the seeds are at last hrougUl to matliHly, 
it may best be made the Ural object uf notice. The 
whole organization of tlie piatil \& called gynm {yy*n) 
— that which produces or brings forth, hecaose it is 
immediately from that that the s^eeila are obtained. 
The top of it ift called ttigma (the mark), because 
on that there b a little depresaioo» ae if the sur- 
tOtttiding edge wore turned o%-er in whole or in 
AegmenU. The part that bears the stiu^ma on iii 
ipex or point t& called the tiiffe (K/tfimjf ilut ta» the 
pillftr, from its form; and the rrmaiuing parl,ui 
.fudled the ovarif (nmrium)^ because it couialns the 
Mcd^, or eggs (ova J of the plant. The uvury is 
situated at the baae of the style, so that the stigma 
is at the oue extremity of that organ :iud tJie mary 
at the other. The o\ary consists of ouo or more 
cells ; and Bumetimea the style is cleft into as niauy 
parl« as there are cellH, and sometimes not. The 
body of the ovarium is sometimes culk'd the catprlla 
er jtcricarp^, U-cfiuse it surrounda the seeds ; and if 
it consist of scvend parti* or scales, these are called 
pericarpal leaves. The ovary is the really important 
part of tlie ferlilijcable or^nn, because it coutuins the 
«eeds, the only part of tlie whole or^auixatiou thai is 
to be ferliliieed ; aud» iti aome plunls, the oUier parta 
ftre obftctire, or probably ultogcthrr wanting. 

The stauiens consist of two parts, the JiiaiMCMt, 
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OP tbfead, and Ihe anfher, which is a little sac dp 
tesicle seated on Ihe top of the filament, and ge- 
nerally coloured yellow* brown, or hiack. The name 
andria (afijf), th« fertilizer, is sometimes given lo 
th* crholei organization; though the real fertilizing 
part be tlie pollen (dual), small vesicles of very light 
and inHamntable matter, which is contained in the 
anthers. 

The pistils and stamens, or those part^ that answer 
the same purpose, are sometimes both in the same 
flower; sometimes they are in different flowers ou 
the same tree; aisd sometimes they are on diHerent 
trees; bqt, in what sitnation soever they may he 
fonnd, the application of the pollen of the one to 
the sti^a, or at least to the ovary of the other, is 
always i3eee*isar)' for perfecting the seeds of every 
flowering plant. On that account this union of the 
two parts of the flower is called ffamta or gamos 
— ^the marriage ; and hence the distinctions 
of phrno'ffamons, or plants with ieen flowers, and 
er^pto-gamous, or those on which flowerjs are not 
seen. 

This appUcation of the word gamoa is, of course, 
parely figurative ; and the figure is far from a good 
one. inasmuch as a solemn covenant between two 
human beings has really no resemblance whatever 
lo the fact of one part of a flower fertiliKing another 
part. It is truo, in as far as observation goes, 
that union is the universal law of Nature in the re- 
newal or reproduction of her living works. There 
is therefore an orgnnizatioti — an ACT of organizing, 
previous to the most rudimental existence of every 
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living tfamg, be it animal or be it vegetable^ and could 
we bring the certainty of tbat, in every case, witbin 
the limits of our knonledge, Ibe boundary between 
the living world and the dead would be defioed in th« 
most perfect manner; and we«bould not have dream- 
ing men tumbling tbemselres from the firni jicround 
of philosophy into the dark abi)/ss— where, though 
there may be much " device," there is do " know- 
ledge and floundering there, in quest of a timng 
principle, in " amorphoua'* or inorganic " matter." 

Now, in all caaes that we can examine or un- 
dentand, the living principle does not exist in any 
one kind of matter, and is not in these cases material, 
or a quality of matter at all, hut results from the 
fact of the action of one kind of matter upon nti- 
other. What is the natural inference? ts it th«t 
Qnlure departs from her general law there? or thril 
we are merely unable to find out the act of ac- 
cordance with that Uw? That question is very 
much the same a» this one : " Are we to admit nnr 
iguornnce in cases whrre, hitherto, it haa been im* 
poMiblti for us to have knowledge, or are we to 
throw the blame upon our Maker ?" 

Ail that vvr can reason about the mode in which 
the fierds or other embryos — whalerer name we may 
give to them, of the planta of tihich wo are unable to 
see the flowers, are produced, must be from analogy; 
and that analogy must he taken from ihe livi^ 
world. Nor, if we feel that there is tliat relation 
which h the esseucc of a jusi and true analogy, can 
Ihrrc he any harm in thu:i reasoning from analogy; 
bci^auso liicre is ia fact no other mode of reMOuing. 
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The belief of the nniformity of the laws, that is, Ibo 
vuecesaiona of tli« pheamnena, of nntnret \s iDUato, 
Of cO'Cxistent with the \ery first iu^lance of reason- 
ittg ; and it is the foandatimi of timt and of all future 
instances; so that where observation fails, and we 
must have retJOurse to analogy — and wo never can 
find by the denser any tie or viacutvm between the 
two facts (he one of which the moat invariably 
follows the otlicr, simply because no such tie can 
hare an existence, otherwise it would be a third 
fact, the consequent of the first, and the antecedent 
of tbe second of the other two— the uniforroity of 
the law, or the succession in ndturei is oar only 
guide. And it is the very »ame with the nnhappened 
as with the unkaQvcn. Why, for iusitLnce> do I 
write this dij^ression ? For no other reason than that 
I believe it will be read; and thereby, by making 
me useful to other people, make them useful to me ; 
and it is the sume in every human thought about the 
future, whether or not the thought bo so vtrid as to 
become what we, without knowing very well what 
we mean, call wilff ^ind be followed by action. 

Tbe general law of nnture, in so far as we hfiTO 
discovered it, and to us that is the tchole law, is that 
the ^enesix of every individual living being is an ad of 
ijrffanizinfff and that the instant embryo is a united 
thiag — or something that may be dissolved or die; 
aod. as tbe primary union has in it nothing analogous 
to that which takes place In matt<>r which is not 
orgiinized, so neither can the death be simitar to 
nny operation of anadysis mechanical or chemical. 
That the consequences am not always the same, is 
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tio Argument ; for whenever the parU of the organic 
being come within the limits of coguizfince, they also 
«ome within those of the laws of matter. 

In a-nimal life we ftud varieties: the functions va 
in Oiflerent indlvidnala, in tlie same individual* or 
in nearly the same portion of the organisation of the 
vame individual, just as in vegetahlea tbey are in 
di(r«rent plants^ in difTerent flowers on the 
plant, at in the same flower. As the seeds of some 
^Innts vegetate only in tho earth, so do the eggs of 
some itnimaU; and many plants may be separated 
by division into many apparently entire pld,nt«, $o 
may some animals. Tliese faeta do not prove tbnt a 
plant iind m nriirnal are tlie same, any more than the 
fact that tboy may both be grafter], proves a rose 
and a ncctafine to be the saine : bni ibey prove Ibfi 
uniformity of the law *jf nalnrp ; and Uiorefore, as 
mere locality or dif^tance has notbiug to do with tlio 
act, except to prevent it, when the distance amonnts 
to a certain quantity, we are not warranted to infer 
that, in those plants which bavei no flowers, or in 
those in which the ^erms cun he produced in any 
part, or ^v«n In those of which the germs are too 
minute fur our eyes or our microscopes, there is a 
''epttrturu frt^m the law of nature, and that analogous 
prtiductions, which are not in any other case pro- 
duced witboul an act of organization, spriuij^ in thcM 
CHit'H nut of dead niiilter, without any uct at all. 
Thai wuuld he not only elevating death ul>uve life» 
hut it would be endowing it with rrcative power, — 
fancying not only a provisional i:rcnliun waiting 
to he arg«nucd/' but finding " an nnprovided 
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crealioTi wniltngi; U> create — itseif." Of course, it" 
we list' the word tfumoft for the act of ur^amKalif>n 
in p i an Is f the word nypt ( x »u -ro^ ) — tliJi t vt li it^ b 
IB hidden^ 18 a very simpte and proper distinotiv?: 
cpitlieL But we must he careful not to deny tlio 
existence of tliat which is merely hidden ; and violnto 
natuhe, because we do not know that which our or- 
ganiKation is not fino enough for ohs^prvinjj. As well 
might we become sceptic of the perfume of a rose 
because we do not bear it, or of the sound of our 
own voice because we do not see it. 

The position of the stamens^ with reference to the 
ovary, is made a distinction in plants; but as Uio 
whole of the tlower has its supplying vessels from 
the pedancle, it is only one of external appeamnce — 
a distinction which is one of adherence and not of 
origin, Wben the stamens adhere more to iho ova- 
Ham, or seed-vessel, ihey are said to be hypot^^- 
nms; and when they adhere more to tbe calyx, 
they are said to be pcrigynovs : aa to their coo- 
nexion, it may be traced from them all duwn to the 
fttem of the plant, until they have performed their 
functions and fall off; m that the organization of 
the one energy cannot be said orij^inally to diller 
from thai of the other, either in elevation or depres- 
sion. The whole floral parb^ are sometimes above the 
ovarium and somotimos not. Thus the calyx is 
found on the extremity of a haw or a hip, but at 
the base of a strawberry or a Clbert; and as that is 
much more nniform among plants that have other 
appearances in common than tbc adhcj^inn, it is much 
mart! useful as u character. From what has been 
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said reAp«ctiiig that process of which flo«er», in cases 
where they are vt$ibl«, are the organs, it will rcaJily 
be seen thai there can be no general character of a 
flower; and that, therefore, the minute descriptiona 
must be those of particular flowers; and they will 
be more appropriately noticed in noticing Orders, 
which have a particular form in common < * 

Seed*. 

While the perfected seed remains in that Btate^ it 
may be consiU«^red as a repose of the principle of 
vegetable life, a repose longer and more complete 
than that of the bud in its hybernaculnm, ftod one 
whidi, if the seed is not placed in those circam- 
stances which will be afterwards favourable to ger- 
mination, would never be disturbed by any internal 
action of the seed. As, therefore, there is no vep:e- 
table action in the seed^ alt that requires to be slated 
respectiiig it in this pJace is the mere descriptioa of 
its parts. 

In passing} however, it ts worthy of remark, that 
as the seed is a more lasting repose than that of the 
bud. so the seed produces a more lasting vegeta- 
le than tbst which is obtained from a part of the 
plant ; and that, though a psrlicular variety may he 
presen'ed more unaltered for a certnin titne by the 
latter method, yet there must, sooner or later, be a 
return to the seed for permanent regetAtion. This 
is not to he believtd to the full extent, so happily 
ridiculed by Butler in the case of the " Taliocotian 
AOMs/' which perished symptithetically at the death 
of the anbjects from which they were talten. IVe 



ar« not lo suppoae lhat all the grafted aod budded 
plants die at tiic same time with the Mock from 
which they are taken ; but as th« grafted or budd«d 
plant is not one symmetrical individual^ having 
the vessels of the two parts formed exactly alike — 
for if that were the case, the operation would be of 
no lue — the wood that it makes cannot be bo perfect* 
and, therefore, so permanetit as that of an entire 
plant from the st^ed; and if succejisive graftings take 
p}iC6, It )3 natural to snppose that each time the 
wood will be more deterioj^ated^ and the plant con- 
aeqnently of shorter duration, under the same cir- 
cumi^tHQces of soil, climate, and culture. What 
the amount of the deterioration each time is, and haw 
many limes might be necessary to Morten the dura- 
tion of the plant (o one year, or to any given limited 
nombur of years, is not stated , and, from the 
many Tariations that may accrue from treatment, 
it would be very difficult to ascertain. But, as will 
be attempted to be explained in the next chapter, 
grafting and every other plan by which an in- 
crease of fruit, or of the fariaaceoms, pulpy, or vinous 
properties of fruit, i& sought, in opposition to the 
^eat^r a<'erl>ity of timber^ t^snds to diminish the 
general vegetation of the plant ; and every one may 
©b»erv© that the forest outlives the orchard, that the 
meadow outlives the artificial grasses, and that the 
corn plants aro all annuals. Whether they were so 
in A state of nature we are unable to say^ for wo 
know them not in that state ; hut t}ie facts are con- 
clusive as far as they ^ ; and they prove that, 
though there are other means of propagating plants, 
I. 1 




I4S 



applicable in somo cajie4* ihe general roo<le it ihat 

Wb<!ji the act of orgnnizution U^u tttXea place, all 
tbo»e purls of the flower, of wbicb the oftice is 
uccomplisiied. decay and fall olT; and they do tbat 
muck !ooDer wbere the purpose of aatnrr ha^ been 
uccompliabed than where it baa not. The ovary 
alone remains to mature the ^eeds. Ai the ovAry 
perishes, too^ when the seeds are malnred and fit 
for germinatioDj even that is no part of the young 
plant, and conimunicatea nothing but to the seed. 

The parts of a perfect seed nre ihe coats or tunics 
und the nnclcu*. The coats are usually three, and 
when tbat number cannot be found ol3 dissecting lb« 
seed, it 19 probalde that those wbicb appear to be 
wanting adhere to tlie others^ or to the contained 
parts, and are so line that fte are unable lo separate 
tlieni. The outer coat U seldom wanting, and it is 
found before the act of g:erminatioa takes place. 
It is without any aperture, for when it ripeuH and 
separates from tbe ovary* the termination of ihe 
vessels hy which the growing seed waa nourished 
complctf^ly cloAes; though in ea&es where tlie outer 
coat is tbick ant] tlie vessels have been ^tliort^ as in 
the ieetU of beane and other le^nmes, a scar is left, 
whieb is anmetimea eulled Lbe hilttm, or tbe nntUin^t 
heing u m;trk and no more. In generul the outer 
roal ii nothing more tbdti n mere prnti'i^lion. ns it ii 
only in aome of tbe nionocotylcdonons sti^edft that 
there in any eotitie&ion between it and the parts 
within. It generally contaiua both veuseU and 
CvUfl, and iomotiiuea a thin pellicle ur epidermis 
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can be separated from iU 1'berc arc snnic addUions 
lo tbe ouler coat, but they art not essential. These 
are bairsr liooks, dowit;, feathers, aod other means 
protectioa or conveyance ; and in some seeds there 
lA a loose membrane called the arillust wliicU wbally 
or partially Invests the outer coat. The second or 
middle coat lni«sts the whole seed, like the former, 
and, like that, has no aperture ; hut it is never found 
before the seed be fertilized ; and it t» often not 
observable, being, probably, in these cases united 
with the ottler one. There is some analogy between 
these two coats of the seed and the external parts 
of the llower; the first coat Laving reference to 
the calyx, and being, like that^ less altered from the 
common vegetable structare ; the t$econd bearing the 
same analogy to iho corolla, and being a part, 
though not an essential part, of the seed, just as that 
is of the flower. In those cases wherp the second 
coat cannot be traced, there is a resemblance to 
those flowers that have but one envelope, in which 
the calyx and corolla are said to be soldered toge- 
ther; and when no tunic is fnnnd inclosing the 
whole seed, then the seed resembles those flowers 
Ibat ar« without calyx or corolla. Where the 
middle coat does exist, tbe vessels by which tbe 
see<l is brought to maturity are rumiliod over its 
surface. 

The third, or inner coat, invests the nucleus in 
all its part4 and tbeir separate surfaces, and not as 
ODO sae, like the others. Lt is properly a part of 
the seed, and line mend>rancs, ur somt'timcs fibres 
or vesscU extend from its iuuer surfiict.' into the 
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substance of the iced* It grows wilh the growth of 
the seed, and is analogous to ihe epidermis of the 
future plant, which is probably an cstpapsion of tbis 
tuaic or coat. 

The nucleus of the seed consists of tft'o s^ta of 
parts : the one nourished, and the other nourishing. 
The oourished part is the ^prmfn, which is some- 
times wtll developed when the seed is ripe, and to 
other cases so ^niall as hardly to be ridible ; but 
the latter circumstance does not warrant us to con- 
clude that there is absolutely no germen in those 
seeds wher« wei cannot see iU locality, any more 
than the absence of (lowers leads us to conclude thiit 
in those plants in which they are not seen there is 
DO act of organization. This germea, when it is to 
minute, or so formed that we oan see no distinction 
of parts in it> is called the corcvlum, or little heart ; 
uid the same name is sometimes applied lo tb« 
centre of vegetation in all sorts of hnds. 

When the germen, or embryo, is what is called 
perfect, it lonsists of tliree parts: the rndich, whtcti 
forms the root ; the jflumc.^ which is developed into 
the leaves; and the stalk, by which they arc united. 
The slftlk and plume an', in fact, parb of the same 
organitation» and the plume \s merely tbe earliest 
bad. The embryo is united to the nourishing part 
of the seed at Ihe junction of the stem and radicle ; 
and that point is accordingly called the neckfro/- 
lum) of the plant. There are never two embryos in 
th« Mme seed, except in cases that may be regarded 
M devMtions from the ordinary courHC of nature; 
but the functions of the parts of the embryo have a 
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wider range. Iq those planU Uial tifter^ or stool, 
that 19. produce a number of plants from one seed in 
the same seusop, thertJ is a power of at once throw- 
ing out two or three rndiclea; or buds are even pro- 
duced at the neek, wbiok throw oat both radicles 
and ptumea. In some plants the radicle is wanting, 
and the roots are thrown out b^ the lower part of the 
plume. In many plants tioth parU, reckoning from 
the neck, can throw ont either stems or rootfl^but in 
others the di^trihutioi) is from the original root and 
plume; and those plants in which the root witJ not 
sprout beloir the neckj ad the stem or a branch from 
root» irf^ovo it, rarely, tf ever, form roots in the bark. 
The habits of the early embr^^o and the mature 
plants have not, however, been compared with that 
minuteneM or to that extent which the subject pro- 
bably demands. 

Tbe nourishing parts of the nuclei of aeeds are 
chiefly tbe cotyledon$^ or lobea ; though where there 
is only one, the name is not very applicable ; and in 
many of these cases it is doubtful whether, even 
admitting the existence of a cotyledon, that be the 
part in which the nourisbment of the young plant U 
contained. The oflice of tbe cotyledon is not so 
much to contain nouriflhroent as to apply that 
nourishment to the plant — not so much merely to 
furnish the materials of vegetation as to take an 
active part in the process, — to do for the embryo 
plant what tbe leaves do for tbe advanced one \ and, 
therefore, excepting the embryo it$elf, the cotyle- 
dons are the most important parts of the ^eed. 

When there is bat one cotyledoDi or when there 
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arc more than one to wbicb Ihc Dame migbl |ierhapa 
b« given, but tbese are ull on uhc side of ihe axis oi 
vegeUtioTi, the pLanl ii said to be tuottacotiftedoaout', 
aud wbt^n Uiere are two, opposite to eacb other^ or a 
number, whatever that number nmy he, surroiintling 
the axis of vegetation, tht^ pbrnt is gaid to he dicoty- 
ledonous ; nxn\ tbosc peculiarities of the Aeod are %e* 
companicd by Ihp dilleretices in tlie whole economy 
and habits of the |>lanU to which alLusioo has beea 
already made. 

The cotytedons poatain vessels^ but they arr 
chicdy made up of very liae cellular substance, in 
whfchj in dicotyledonous seeds, the chief part of ibo 
uutrimcnt, or albumen, is contained; but in many of 
the monocotyledons, such as the grasses, only a 
iimall part is contained in the cotyledon, and the 
remainder and greater part in a separate tunic^ 
which communicates with the embryo through the 
cotyledon. 'Whether it is coiituiocd iu the cotyle- 
dons, or in a separate tunic, thi» alUumiuoua or 
nutritive matter varies very much in difTen^nt plants* 
and neither the quantity uf thai nur (be ma{E:nilu<lo 
f the seed has any necessary reference to ibe size 
wbicb the plant » to attain, or the period for which 
it is to remain in the living state. One Ibing, how- 
ever, may be remarked a» wortLy of investij^atiou : 
in those seeds in whicb the embryo is the most 
developed previous to the common proc^^s^ of gcrmi- 
nntiun, tliu albumiuous niaUiT is mo&t in the coly- 
Irduua; but tbe fnturc ^HlV-cU of lliat U|>on tbo pluut 
have not been studied nith sullicicnl t'ur<\ It 
certain, however* that the sccd^ wbich ba^c tht^ir 
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cmbryoH tLaa forward, gurminate and aprout mnvh 
more esAily than Lliose wMcb are in a more ttiiuulc 
and elementary stale. 

Op subjects of this kind il is always dang^roas to 
theorises : bat in this case the analogy is so iDvitinu:, 
that one or two conjectures may be lia^ardud, not aj§ 
cstabliihed facts, but as |e;i]id6s to the discovery of 
them, tinly v;ay in which theory has ever been 
usrful — and theory in this way (right or wrong at 
the starting) has been the legitimate, and, perhaps, 
the chief guide to actual discovery. The more that 
the embryo has adianced, the more are all tbo 
structures in tlie nueUusof the seed distinguishable 
from each othcTi and the more, of course, does the 
whole seed approximate to the nature of a plant 
ill actuul vegetnlioD. liut it is in their vegetating 
state only, and not in their dormant state, that plants 
are subject to the action of external agents, — thai 
tbey arecapiihle of acting vigorously under one kind 
of eircutnsUinces, or of baiin^ tbeir vitality wholly 
Uestrojed under another. Kow it is known tliat the 
plants which spring up without apparent sowing, 
und even without apparent seeds, the existence of 
which is DOW, for the wapt of a better term, aaitl tu 
he spontunoous, and was once said to be etiutvocal — 
or produced without any proper beginning after tJic 
fnaoner of other plants — are precisely those in 
which there is the least development of the seeds, 
not those species in which any globular or otherwise- 
}^haped body to which that name can be given is 
found. The cotyledonous seed, iti wbicli the eur- 
culum of the future embryo is a mere point, aud iti 
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which the cotyledon of that embryo is a mere la- 
bercle adjoining that point, is not bo easily called 
jtito action^ and not so easily dciilroyed, a? the seed 
ID vhich hII the parts are well developed and de- 
fined- Carry the niatl«r a little farther, to the seed 
in wluch there is no traceable corculum or coty- 
]^Oli> but \Q which the whole seems one inorganic 
JI1M0, and you are nearer to that statA of the organic 
body m which dimeosions (raniiot he seen jn it or 
predicated of it: and what is the inference? ^Vhy 
•clejkrly tliat it will he atill less subject to casualties 
tlian the most imperfectly developed of the colyle- 
donous seeds ; that it may remain for years, for 
ages in the earth, in the whters, floating in the air, 
nay, perhaps, may pass uninjured throuj^h the fire 
itself — may certainly he taken into the systems of 
annuals and other plants, and may escape a^'ftiu 
without having its vitality in the least impaired, 
HeDce, whenever the combination of circumstancea 
favourable to the development of its latent energies 
is brought about, whether it he hy an escape into tho 
commun air, or by the production of a putrid or 
decaying suhRtunce the result of general or topical 
disease, the little ihitig may begin to work, and 
may, by agencies which arc contained in that which 
is too ftmuU for any microscope to measure, regulat- 
ing aud modifying agencies from witbaut, elaborate 
the structure and display all the perfection of t(a 
species. 

Though it is a truism, it is by no means an timm- 
portaiit one, that where there is the most combi- 
nation and compoaitioD of organs there must be the 



OVF ABILITY OF LITTLE SERDS, lo^ 

greatest cbaace that the i^-hole Drganisation shall 
be de^troytd. We have already »eeti that orgaai- 
zatioD is Dot only the final structure but the pri- 
mary cause (if we may so speak) of every thing 
that lives. That primal organization is the nnion 
of only two parts. Jn what quantity we cannot tell; 
but certainly in rery small qaa^ntity, and probably 
that of nltimate particle with ulliinate panicle, 
as IS obviously the caae in the formation of a 
perfect binary compaund in cbemistry^ and^ there- 
fore, in raagoitude as far below the smallest object 
of the microscope as lhat object is below the globes 
that csompoae a planetary system. If that be the 
case, and it is diflicult to believe and impossible to 
prove that it is not, then the more nearly lhat we 
can approach to that primal state, the object of our 
search is the more safe from destruction, And, as 
was said in the former subdivision of this sectiou, we 
h«Te the law of the general analog^y of life on our 
side. The yonng of the warm-blooded animal cari' 
not be, till it is a perfect animal itself, separated 
from its parent; the egg of the hitd may with 
proper care be kept for weeks *, that of the fish can 
be for months in the sea : and that of the insert can 
remain for a very long time, and admit of being; 
froEen or boiled. lu all thesej oases the further 
lhat the embryo deviates from the perfect animal— 
the nearer that it, aa it were, verges upon notbinf — 
the more strong is it, the more fortified against de- 
structioD; and if that be a general law in the animal 
world— and it is one which does not necessarily in- 
Tolve one of those characters which distinguish the 
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animal from the vogetablc^liow can we resist ihe 
traL-ing of a similar law aitioog veg:ctabU's — more 
especially as wc iiritl tliat those plaul^t, tlif ^erms of 
which wontd, by such a law, he the moat indcjiinict- 
iblc — are those that we meet with at tlie timt-s and 
iu the places, and under the seEisona aud oilier circum- 
stances, which are the least favourable to tlie growth 
of those soeds in which the embryo plants are more 
developed ? 

And when we pursue those speculations in tlic 
spirit of genuine philosophy, and the iiimd bctcomes 
warmed by tlieir !>eauty and expand«il by their 
Biihtimity, we catch glimpses of something higlwT 
than the mere science of mutter. When vc come 
nigh iQ that shadowy bourn at which expanded 
nature appears to touch the reg;tons of unexpandt^iJ 
esAence, w« feel consciotis of an ubiquity of i?xist- 
ence — just as we feel conscions of an eternity of 
ex istence when we ap proach tlie l>onrn of day- 
divided time. The glimpse that we gel is dim jiad 
fleeting; but to those who do get it, it ta,iU>, for tJie 
mumenl, all ihe cares and troubles of (he worlil into 
utter oldivion, and gives U8 an aesurHnce hhiI a 
furelasle of that glorious stale, in which sighing unij 
sorrow slmll have ixo place. 
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PHYSIOLOGY OF PLANTS. 



In 3 philosophical point of view, this is by far the 
most inlereatincr dcparlment of tlic science of ptaulA; 
but ia Ihe one which involves the greatest dillicuUies, 
and therefore Ihe one in which there is tho greateHt 
(lander of error. That a point or particle of matter, 
of the individual c&istence of winch there was a few 
moQitia previously no ^ign, whkh whea it did appear 
was all bal too minnte for the mieroacope, and yet 
which ill the course of years should ascend many 
Ael into the atmosphere, and spread its organization 
OT«r many yartls, while its progeny sulKce to orna- 
nnent a county — should do all that by means of a 
power which we must suppose to have existed in the 
invisihle point, — that the faculty of growth (as we may 
call it) should thus, by its own energy, expand till 
the result he vlsitle in milUons of organizntions-— 
U AO much superior in kind to any thing that man 
CiBdt ^Dconiplish^ that o»e can hardly blame the 
Hindoo, who fancies that he finds ^odtiead in grass, 
or those other ignorant nalious who fall down and 
worship the trees of the forest. And they are Imi 
one step from the true object of thutr worship, which 
is fur nearer than is bomcliiues attained by thoao 
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wtio claim far tbems«lve« the f>oftsep«ion of a more 
loft}' and eolightened philosophy. 

The error of lUose pliilosopherSf whether th«y be 
90 in reality or only in naiue, is, iu truth, a more 
absurd idolatry tbiiti iUat which has been mentioDod. 
The ravage bogs God in the operatiouA of oatare, 
and he simply adores : the pseudo-philosopbtT Bces 
Limaelf in them, and goes about la frame hypothetes 
in which he attempts to moutd their phenomena to 
his own similitude. These errors are found when- 
ever men of nnphilosophic niind«, whatever may be 
the extent of their simple knowledge, or (he anthority 
tinder the sanction of which their dreams are sent 
forth into the world as realities, treat of pbiloso- 
pbtcal questions. The notice of thai error i^ in il;^tf 
a proper introduction to the subject of (his cb»p(er ; 
and that it is far from bein^ unnecessary will appeiur 
from thi* bare statement of two poaitiona in the phy- 
siology of animals that have gone forth to the world 
in thf most imposinja: and accessible form, and by 
tho authority of more than fifty names, wljich the 
public catinut ho blamed though they consider as a 
guarantee for approximate, if not absolute, (rutb* 

In the one case the facts are these: — long ago 
thcrf^ were many partridges and many people in a 
certain district of Asia Minor; (bat the partridges 
were in request by the epicure* of the olden time; 
(hat the people have been few for centuries ; that 
the partridges still abound, and that Ihey nre shy : 
the inferonro is in these singular words; " Might 
not (his shyness have been transmitted to them as 
an liereditju^ babU from the time* when the coimlry 
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was populoQs, and tliey vere parsiied by the inha- 
bitants"!! Stiadea oC Plalo and of AHatotle! — 
where be Ihe traces of yont inigbty minds among 
tho modern iuhabiUnU of your country ? Shade of 
SUakstpearet — wLiere is thy testamentary hubiLamuDg 
the dramatists of this our time? Young, Woolaatoa, 
yoar gr&ves are not yet green! — -where be your 
m^tles? And if it can be so among nien, where 
one generation schools unutht^r, and where the know- 
ledge of all generationa ma^ go upon recordi bow 
much more must it be among birds? Tbe very 
sportsmen refute the philosopher. The birds are 
shy one year, !ind not shy another; but tbe veriest 
clod that draws a trigger never fancies that there is 
*ny thing heredit;iry in the matter. 

The fact, in the second instance, is the dangers to 
which insects are exposed in the egg or larva stale, 
and the inference runs thus: — They ** are endowed, 
with an almost miraculous foresight, and with aa 
ingenuity, perseverance, and unconquerable indus- 
try, which are not to bo paralleled even by the most 
singular efforts of human contrivance"! ! Foresight, 
as predic^kted of created beings, means, having seem 
before; and the only experience that an msect could 
have of danger in the egg or the larva state, woultl 
l>e having itself been e»ten, or otherwise destroyed, 
while in that state, which wuuld &t once end its 
knowledge, ita cares, and itit labours, 

it is nut meant to be said that each and all of the 
tifty judges, under whose sanction and recommendn- 
tioD these sentences appeared, understood them in a 
perfectly literal sense. They are unquestionably 
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ligurativf! cxpreissions, arising; from the poclical 
nrdoiir of tho^^o by whom they wfrre originally 
fionned; and thu (gallant jmlges spared their «rrur 
for the sake of iheir b^auly — just as other judgcA are 
wont to do. The lov« of personificatioti is very 
Dfttural 10 minds of brilliant endowments* and would 
be deltgbtfal to every hody^ if every body couhl 
discount it down to iU real vnlue ; but ev«ry body ia 
not capable of doin^ that, und tlicrefore among ordi- 
nary minds the most beautiful of those ligurts be- 
comes, as the wise man most emphatically says, like 
*' a jewi'l of gohl in a swine's snout.'' In an orato- 
rical tigti Uiere is alwnys danger from tropes. Lite 
hackney-horses^ the orator ctin yoke them to any 
vehicle ; when yoked ihey dash on, and so stir tlie 
atoms, tliat in&tead of perceiring clearly what is 
drawn, (ind for what purposc«, plain mindA see notbing 
hut a cloud of dnst, which, for 4ught that they 
know, may he raised by an idle whirlwind. 

Kilt if there be error prmluecd by confoundinjif 
the instincts of animaU with human reason, tlierc is 
Cffunl dnngcr of error in confountling the hahita of 
pInnU with tbrse instincts; and though the language 
of each department of nature, as perceived directly 
in that, bo as plain aa it is forcible; yet as, when 
it comes (u be translated into human speech for 
the purposes of communication^ there id but one 
tongue for all, ami iFiat tongue the human one, the 
Jignrulive ujipliculiou in the other cases must ha 
coiisluntly und carefully borne in mind. When wo 
apriiL of fEie life, the sleep, er the motion of plants, 
we ujuflt always bear iu mind Ihut thc^ie have ud 
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analogy whatever lo the fanctlonB to which we give 
the same names when wo upe^k of aDimal^t any more 
than the instincts of emimaU have any analogy to the 
phenomena of mind* If wo confoaud tUem in their 
faculties we can hardly avoid confounding them in 
their fate also; and thus, while we endow Ihoni with 
the attributes of niind, we mufit either gjant immor- 
tality to all, or deny U to onraelres. Nor is there 
any donbt that much of the scepticism that esi^U 
arises from this error; and thus that which in itself 
is the moat wholesome food of the mind, becomes its 
most baneful poifion — upon the general hypothesis 
that the abn^e of the very beat things, being the con- 
verse or the opposite of them, becomes tantamount 
to the very worst. 

En giving a short oatline of the functions of plants, 
that is, the changes in appearance and form which 
they undergo, with the external agents that appear 
to be concerned in those changes, the olcarest as 
well as the shortest method will be to divide the sub- 
ject into the following sections : — 1. Vegetable life ; 
3, Germination of seeds ; 3. Vegetation, or growth in 
plants; 4. Fnnetiona of partienlar organs; and, 5, 
Peculiar phenomena and decay. Each of these 
would admit of much subdivision* and among pro- 
fessed physiologists they are the subjects of many 
volumes and of not a little dispute ; but as we pro- 
fess not to write for these, a slight sketch of the 
great points must suffice. Nor shall we otTer any 
pictorial illustrations «)f the pointf^. The finest co- 
loured drawings fall far short of what any one may 
see iu nature in briefer time than that in which these 

U 
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ooaM b« examined; to nature^ therefore, llie stadent 
who wants infortnation and pleasure should go, and 
the picture would hut keep him n little longer in 
ignorance. Within our limits — within any Itniils, 
we cannot hope to make " the picture at one for thr 
page;" and as we lia^-e no greater hopp of making 
the page atone for the picture, wo omit the picture 
and leave the page to ita fate. 

Section I.— Life of Plants. 

Of all the deirelopmenta in creation life is tliat to 
which we cling wilh the fondeat attachment in our- 
selves^ and admire the moat in alt ehe in which we 
ean wutch its phenomena, or speculate ikboul its 
faavtionH. Of it» essence we know nothing, hecauso 
our direct perception of external things is limited lo 
physicul sulijects ; Imt wc find certain phenomena 
in aninudfi i^nd in plants which we art utl^Hy unahlo 
to explain Uy the laws of physics, whether mecha- 
nical or chemical ; and hence we say ihM they su'e 
owing to ritul causes; tliat the orgiinixution l*y which 
they are displayed is living, or has life. Where no 
fluch phenomena arc obnened, we any that the snb- 
^tancp without them is dead ; and when th«y have 
once heen and then cease, we say that it diea* In 
coming lu the decisinn*. in virtue of which we apply 
these diiitinctive and opposita namps, wt> muM, how- 
ever, proceed wilh the utmost f^aution, Itefore wo 
ahiindon our physical inquiry and resort to the hypo- 
thesis of Hie, we must he eertutn that we hflvc ^X- 
haiifiled thut inipiiry ; and hefote we pronounce the 
wntcnce of drsilh we mifst he sure that the ^ital 
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energy is g^one, and not merely suspended; for we 
have evidence tb»l life, in aome of its forma» can 
remain inert. l>ul not dead, far years, or for ages, 
and retoru a^ain to its activity when circumstances 
favoar it. 

That wherever there 1$ the development of life 
there must be organisation — certain deiinite struc- 
tures to perform certain delinito functions — seems to 
be a law from which there is no anomaly. The pri- 
mary volume in which the life is, may, in all cases, 
be too minute for th« eye or the microscope; bnt 
that \s no argument against there being an organiza* 
tion there, Aa far as the microscope can scan, tha 
smiill^st animalcule that it bring;s to our view, is 
well organized as an olt^phant or a whalo ; and wbo 
dares to say that living beings may not exist millions 
of times smaller in proportion to the animalcule than 
the animalcule is in proportion to the whale? If 
the question were one relating to the prodacta of 
human art, the minuteness would speedily have a 
limits because the smallest parts must be seen by the 
eye and manipulated Ly the touch ; but the worts in 
question are made alil^e without eyes and without 
handsif and therefore to their Maker all magnitudes 
■re the same. 

Ajiother general law of life seems to be that it 
pH»aes from one organiieation to another only by 
transmission. He it vegetable or be it animaK when 
•death passes upon it, that individual organisation 
can, according to the law of naturcj live no more; 
be it elephant or mit&— be it the monarch of the 
rest or the Grat microscopic dot of mould upon the 
M 2 
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almoflt microscopic fibre of a moss — if the bones or 
oUicr organic parU of it— lo say ootliing of the con- 
stituent elements of which those parU are made up — 
be once scattered in the dry valley, the creative " spi- 
rit muBt pass over them" before they can again exhibit 
even one of tlic phenomena of a living thing. AVe 
may take an organized being, a plant for instance, 
while it ia yet alive; and we may analyze it into 
what we call its constituent elements, withont any 
loss of substance which we can detect by the nicest 
balance ; bnt we cannot reverse the process or make 
one step towards it — no, not so much as the: organic 
structure, independently altogether of llie life* 
According to the analysis of Guy Lusisac and The- 
nard, lOQ grains of oak-wood contain 

Carhou » . . tj2.53 grains 



All these elements we can obtain in a pare state, or 
m the oxygen and hydrogen are almost in the some 
proportion as they exist in water, we can have char- 
~ cal and water; hut mix and treat them as wo may. 
Dot a single grain of oak-timber will reward our 
labours^ nor any organic beins; whatever, unless the 
seed or other germ of that being baa found iu way 
into our apparatus. With tho form» of inorganic 
matter it is not so. In very many cases we can tako 
the crystal which nature makcs^ melt it into a litjuid, 
sublimate it into air, pasa that air Ihrongh couuUeM 



Oxygen 
Hydrogen 



4I.7B 



100. grains of oak. 
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new combinations, and uUiiimtety gel back the crjs- 
tal without loas» And as wg can do tbis wilii more 
substances in proportion 0.9 cliemistry is beUer un- 
derstood, wo bav€ rcasoa to believe that tlio same 
may be ultimately done with all inorganic substances; 
but in the case of organic ones the insupenibk dilli- 
cuUy is at the very threshold, and we can ha^e no 
hope. 

in all speculative ages, that has b^en not a little 
mortifying to human pride; and^ as has been the 
case in many other matters^ where the natural light 
had ended, man has be^n with an artificial one. 
The atoms, the void, the downward niotion^the little 
roliintary deviation from the straight line, " incerttt 
tempore, incertist/ne hcis,** as Lucretius i^ays, have 
tong been familiar ; and it may be noticed that the 
whole difljculty of the mnltcr — the reason why a 
plant is a plant, and an animal an aninml-^tonsisls 
in this very deviation, of wbicb the Epicurean admits 
that he can give no account ; and thus tlic system 
built upon it in only fancy, and should not load to 
error. 

A cimaU branch of this doctrine has been revited 
of iate. Some of the obeer^ers on the Continent 
have — chiefly from observing a motion of fluid, or 
particles, in the pipes or tubes of knotwced { charaj 
— 9k small gelatinous plant found ander water in 
springs and rivulets, and also in ditches and bogs,— 
concluded that there i^ a vitality in matter which is 
to ite organized, antecedent to all organization. FoU 
towing out thi» theory, an attempt has been made to 
settle tht; " uncertain'' deviation roiu the down- 



IOC 



POPULAR BOTANY. 



ward motion" of more gravitating mailer, which 
LurretiuEi did not dare lo know, Tlio obaerralion of 
Marivausc^ Ibat Fonlenelle had " too much good 
Bense for knowing more aboot the soul tb&n ulbt^r 
people/'appliessomewhatforcibly here. Itfteentsthatt 
if it may be so said not irreverently, Lbia unorganized 
living Diatler is the clay waiting for the polter; and 
that (if we can rightly ondersland a matter so very 
reconditu) the tery same portion of this claymay, ac- 
cording to the potter — tbat to circumatancea — be- 
come a lichen or a sea- weed, a vegetable or an animal. 
If that be the case- — if it be possible to change a plant 
into the hnniblest animal, even into a water-hydra, 
which may eertainly be propagated by cuttiogft like a 
plant— theu the conversion of an oak into an ebphant, 
or of a bundle of thistles into a donkey, is brought 
within the piile of possible cxpectalioni The words 
of a moat industrious Professor, when speaking of 
the ** gliiue" which " consists of algv in their sini- 
plest state of organizatioit " are worthy of being 
quoted. " One might/' says be, '* call it a pro- 
visional creation waiLin^^ to be organized and ha 
adds, and then aasuming diifereDt forms according 
to the nature the corpuacleit which penetrate it ur 
devclope among it" Here the very i&xne substance 
is first algH5« in their sitnplest state of organiaa- 
lion;" tben it is " » provisional creation wailing to 
be organized;" and, at tastj it is to assume diflercnt 
forms, according to the nature of the corpuscles 
which peni'tratc it or dcvf^lopc among it,'* Now, if 
it hf^ young alg^r, cvp n in the simplest Alale of or- 
griuixuliou in which they can be visible or c^ist. it 
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cannot, at the same time, be " waitmg to Le organ^^ 
UQd;" and if it he waiting for iho corpuscles (what 
m they?) which penetrate it or develops ainoag(st) 
it, it cannot he algas hut -as to serve for the iocus, 
or the patfulutttj of those foreign corpuscles. If it 
is merely meant to be said that the germs, or tpor- 
Mktf or whatever they may bo called, of the algae, 
are jelly-like, we believe that the same may be 
■aid of the very earliest organization of all vege- 
tables and their seeds, and tkua we are where we 
began. 

Let it not be thought that tliese obAervatioan, any 
more than the former ones respecting the memory 
of the Caramanian partridges, and the foresight 
and ingenuity of the injects, are made in the spirit 
of hostile criticism, or with the least intetttion to 
undorratae the ingenious persons by whom the 
-words commented on wftre penned. Far b© it from 
writer of these pages to injure or envy any 
'» laurel — wear it as he may : but still, the failure* 
of adepts are the best beacons to set up id the paths 
of catechumens, to point out to tbem those places 
which it will be vain lor them to attempt to ex- 
plore. 

As the abstract principle of life is not, and by 
means of the organs of the human body cannot, he 
known, there can be no line drawit^ a^^ the boundary 
between atiimal and vegetable life, other than that 
which may be observable tn tbe orgauization and 
tbe reaulLing habits ; and except upon the very 
confinos, where vitality itself is doubtful, the un- 
l^atncd and learned are about equal judges. 
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Section II. — Germinatiok of Seeds. 

The needs of plaots, considered as depa«itones of 
the nnexcited rilal priociple in regetabU^a, may 
be noticed to more advantage in another section; 
hedce it will be neeessary here only to notice that 
change of tho seed into a young plant, to which the 
name of gennlnaUon is given. Id the seed* of phe- 
nogamous plants, ihe only vegetable germs to which 
the name can with perfect propriety be given, there 
is always contained within the tunica of the seed 
an organized embryo, and a portion of inorganic 
matter for tho first nourishment of that embryo. 
The inorganic matter is, however, not one tnass, 
but contained in cells of or^nic tissue^ which sre 
in the cotyledons^ or seed-lobes of those plants that 
hare them, and in celln formed by the inner tunic 
or coat in those that have no cotyledons. The 
inorganic matter, thuugb dilFerent from the albumen 
of the chemistii, has been styled albumen by some 
of the more eminent writers on vegelabU physio- 
logy. 

The real ingredients which are most nhundant in 
the albuminous part of soeds, whether that part ho 
divided into cotyledons or not, are mucilHge, «tarob, 
and sugar. The mucilage and starch together form 
farina or flour. The three substances do not differ 
much in their chemical com|>o$iition. Starch and 
^um may be converted into «ugar; and eo indeed 
may linen ragv^ itaw-dust, or any oUier vegetable 
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siihRtancc (excepting perhaps sfome of the peculiar 
products) if they be boiled for a suOicicat leagth of 
time in diluted sulphuric acid, or in water alono 
in the case of those that approximate the most nearly 
to sugar. 

The primary step toward germination is the con- 
ersion of the farinaoeona or alhaminous part of the 
seed partially into sugar; and as that is an nperaljoii 
wholly chemical, the consideration of any specilio 
Tegetable action iu the organic parta of the seed is 
not necessary for the efTecliog of it. In this pri- 
mary, or rather preparatory action, the presence of 
light is not neccBsary; and indeed the abience of it 
answers better; for, other circumstances being the 
■ame^ seeds germinate the better when they are 
buried in the earth; but they mast not be no deep 
a» that the air cannot hare access to them. The 
mere beginning of the process is probably eil'ected 
without the agency of air, but that agency ii soou 
required. 

The initiatory agents are moisture and heat, which 
must act together* When perfectly dry, the seed 
does not germinatej neither doeg it do so if the tem- 
perature h not above that of freezing; and if the air 
be excloded, and the seed kept in water as warm as 
00", its substance is gradually decomposed. The 
first effect of the moisture is to swell or augment 
the volume of the seed ; and that is done witli very 
(M)nsiderable force. And this initial part of the pro- 
ee»$ goes on in the seed although the embryo be 
removed* or the vitality otherwise destroyed, which 
is aoolhcr proof that theru is no specillc vegetublo 
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action* II ia probable that in this early part oS Uic 
process tlie water is imbibed by tUe »ecJ in an un- 
deroinpoaed state, and lUat tlie bcflt is nccessa-ry to 
Dpmi the minute pores of tbe coats ^ tor seeds solte& 
tnucli more rapidly io warm water ttuin in cold. 
The length of time that the mere expansion by the 
water requires^ is in proportion to the dryness of the 
seed and the firmness of its coats* Under faroarable 
circnnistances, the seeds of legumes and grain planU 
begiu to burst the outer coaU about the second day, 
while the stones of many of the pulpy fruits require 
two years. Partial steeping, or maceration io pitA 
in the case ot the more obstinate ^eeds, of course 
accelerates the initiatory action, 

The next step of the process is the conversion of 
the albuminous into saccharine matter; and when 
that begins, the embryo begins to act. Atmospheric 
uir, or oxygen, i$ essential in thisi stage of the 
process ; but no part of the oxygen enters into liie 
seed. It abstracts carbon, and is converted into on 
equal volume of carbonic acid gas. This carbon 
most likely exists in the seed in a solid state, but 
the expansion of it is not so great as the condensation 
of the oxygen abstracted from the atmosphere^ — the 
specific gravity of the acid ga^ being to that of the 
oxygeu as about 15 to 11. 

In cotraequence of that, we have, at the contact of 
the atmoipheric air with the seed, a process similar 
to that by which it has been mentioned that vege- 
table fiutwtaneus are converted iuto sugar. There is 
moisture* nnd there is heat fiirtiif^ht'd by the con- 
deiuutioit of the oxygen ; and, thtiugh dill'usod the 
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lA!l(*r would not be great, tho aclion at the snrfaco 
of tbe seed must be very coDsiderable* It is easy to 
see that the immediate action of the heat must he at 
the surface, because the atmosphere cannot he Bnp- 
posed to penetrate the substance of the seed at tho 
same lime that the seed l» expanding with a furca 
greater tbau the pressure of the atmosphere; amf, 
isdepeadcDtly of the direct experiuients which have 
bees made npon the subject by Dr. Hales and others, 
the force of expansion must be greater than tbe 
pressure nf (be atmosphere* otherwise the seed could 
not expand at alL Here again, Iberefore, we see 
that the conversion of the albuminous and almost 
insipid matter of the seed into a saccharine milky 
juice, fit for the nounabment of the embryo, is wholly 
a chemical matter, and might be produced by tlie 
beat, moisture, aiid air, although tliere were no 
embryo there. This fact is worthy of bearing in 
mind, because it shows that mere chemical action 
MB DO more change albumen into a living plant, 
it could so change a stone or a metaU 
The organic structure and action of the embr}'0 
are next to be considered. The hrst atimalus cannot 
be ascertained ; because the sphere of its action is 
too minute even for the microscope ; but as the lirst 
change take^t place in tbe food of tlie young plant* 
Ihe more rational hypothesis is that the food stimu- 
lates the organs into action^ 

The embryo, though at fij-sl, to external appearance, 
A mere taberckr ^oon divides into two parts, which 
lake opposite dircction9>^thc r<£c/ic/e downwards, to 
form the Bret-root, ur lop-root, und the piuiue u|)- 
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«pfu*ttA» to form the almvc-grronnd pari of llio plant. 
Bometimes ibcrc is a difference in the period at 
which lliese arc produced, and sometimes there ts a 
perrepLibie stem or elongation between the plume, 
pmpcirly so called, and the coHum or neck^by which 
the two parts of the plant are separated ; bat in all 
cases those org;an8 taJce opposite directions, and those 
directions obviously originate in the vessels by which 
the nourishment is conveyed from the cells of the 
albuminous part, just as opposite directions arc 
giVQii to the two parts of & leaf by the vessels th^t 
come through the petiole and the mid^rib* 

£ven the simple multcr of the opposite tendencies 
of these two primary parts of the pKtU — tboa^h not 
half so puzzling as the fact that there should be a 
plant at allr has come within Hi^ faille of that fond- 
ness for analogies which has been such a pt-st to 
physiology. The plume has been »aid to lovo 
the Ught^' of the atmosphere, and the radicle to 
prefer " the darkness" under the surface of the 
ground, — though we nerer heard that virtue and 
vice were predicated of these voluntary choices of 
tliotwo parts. When gravitation hei-amc the ttikahcMt 
of the day, and was vainly applied to the solution of 
tluU which it never by possibility could solve, (ho 
dilTerence in tlie specilic gravity in the particles of 
the plume and the radicle produced their difieront 
directions. But when the position of tlie sfJa 
during germination wjw inverted, aad vwa whfMp 
during germination, they were whirled round upon 
wheels, ua if ut once to confound their graviialion, 
4ud pusxle them iu their election of vurlh and «ir^ 
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tbe two organs still lield tlieir directions jnst aa 
opposite as tn cases where they were not iaterfered 
wilL. 

But it is only in the primary stem from the plume 
and the top-root from the radicle, tJiat those oppositci 
bendenciefl are constant. The secondary roots, and 
tine branches of the stem, are lateral at various 
angles, according to the habit of th« plant. When 
the root* produce buda, the stems of these shoot 
upward, and change their radical character; the 
branches of many trees weep, or droop down at the 
points; some send down roots from the branches, as 
the Indian fig and some of the mangro\'es; others send 
down fresh roots from the lower part of the stem, so 
thai they appear to stand oa legs, as is the case with 
Bom€ of the palms ; and in those treeB tliat can be 
propagated by cuttings, the first rootlets from the 
planted end go down, and those from the sides 
laterally^ and in many cases it is a matter of per- 
fect indinTerence which end of the cutting is put in 
the grounds These facts are worthy of being borne 
in mind, as the means of avoiding certain errors ia 
the physiology of the growing plant, after it has 
eeased to be nourished by the ^eed. 

While the plant is in its young state, tlie only 
agents that appear to be necessary for its perfect 
development arc moisture^ heat, and atmospheric air. 
£Ten after that, no other agent is necessary to tho 
mere growth. A good many years ago there was a 
potatoc plant in tbe tower of the old ealheUrul of 
Dunkeld, which grew to the height of probably 
thirty or forty feet in order to get at the glimnieriD^ 
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light oi a partially closed window. It was of cour9« 
white, or, aA the lecLotcal phrase is, ctiohted ; but 
Ute. rolum^a of mailer in the s»talk mnst have h«cQ 
ten tUneit the hulk of the nrigioal [lotatoc ; aitd there 
were little tabors on the roots. The absence of light 
tends, indeed, to prevent the waste of matter; be- 
canae etiolated plants have not so many pores ; and 
Uie hearts of cabbages, and bUoched lettuce and 
celery are much more juicy and succulent than tlie 
ftarts of the same plants tliat are exposed to the light, 
8till, however, light essential to (he perfection of 
most vegetables ; and that and the green colour ap- 
pear togetlier, — the very earliest Ic^ives and the 
nsing cotyledons, as may be seen in the lupin, be- 
come greun by the action of W^hL 

What spet^ific elTecU the light produces hare not 
been fully known; but it i» probable that thr dc- 
oxydising rays separate the oxygen from the cortical 
celU in the plant; aod leave the alkaline baaea to 
ibrm die green colours; for it is well known that 
llkalis revive the green colours of vegetablest or 
turn the red ones to green ; while the eflect of acida 
is quite the reverse. 

Another thing : theory and experiment both lead 
to the same conclusion, that, aided by the action of 
light, plants derompose water, and both the oxygen 
and tbe hydrogen enter their structure in the solid 
stale. When plants exposed to liglit^ imbifte smatl 
^^uantitics of water, they give out a little heat, till 
the water reach and moisten the leaves, and tlie 
cfMding cioporation begin. The passing of a ^ery 
aroall quantity of water into the solid state of its 
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elements, wouM have that effect. Bolides, pl^U 
tHat are etiolated are bardly inflnmuinble. Now, it 
has been already meulioned tUiit pluat^ in liiat state 
coutaia water, rather than the elementa of water in 
a solid slate, and of course they tend more to 
produce cold hy tlie evaporation of that water, tlmn 
heat by the enhirgctnent of the carbon, when it 
nnites with the oxygen of the air. When, howerer, 
the elements of water are solid in the plant, the heat 
and light produced by their union are i^^reat* It is 
not, however, the province of vegetable physiology 
to eater into the theory of combinations; and when 
the learea on the pluraale are expanded and green, 
the work of germination is over, and the plant soon 
becomes an indcpcndcat vegetable, deriving ita 
nonrishnieat and its increase of volume throngh the 
medium of its own organization. 

There are some very curious meteorological ques- 
tions connected with the germination of seeds; and 
among the rest, there is reason to suppose that the 
spring is warmer in agricultural districts, where the 
seeds of the crop^ are germinating, than in places 
tliat are covered with pereaniul grasses. The evapo- 
ration, and consequent cold produced by thut lu-e^ 
in equal hygroraetrical states of the atmosphere, in 
proportion to the acting heat. At the sflme time the 
temperature of the day and the night are more assimi- 
lated in pasture districts, and hence shrubs and fruit- 
trees that stund on grassy surfaces, sutler less from 
the «pring-frosts than those that stand upon naked 
ground* Theso subjects, however, demand the per- 
fect knowledge of many ulements, few of whivli bare 
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been inreitigated with any care, and idl of whicli 
demand practical obsurvatiun, and not ar^aincot 
from bypothcsia, how plausible soerer that Uypothesui 
may bo. 

Section III. — Vegetation of Plants. 

We havo now to take a very cursory glance at the 
action of tlie independent plant; and becanso tlie 
year's action of the tree does not differ much from 
tbe action of the exogenous annual, and as the endo- 
genous plant bears some analogy to the exogenous 
tnmcd outside (of the wood) to the centre, it will 
aave repetition, and gire a more condensed, and on 
that account, perhaps, a more satisfactory glance, to 
confine our nolice to tho tree ; aud the modificationB 
of action can be noticed afterwards, when necessary. 

It must be borne in miud that tbc tree, even when 
it has reared its stem, stretched forth ila branclii^s, 
unfolded its leaves, and expanded its lloweris, to the 
very utmost limit of vegetable i^rundtiur and beauty^ 
19 still tbo same identical individual that lay dor- 
mant in the little embryo of the seed, till tbe stimtzlui 
of the heated, softened* and sweetened albnmeu 
called it into action. We must tlierefore conclude, 
thai how much soever the magnitude, tbe fornix and 
tlie texture of its parts may have changed, tbo ge- 
neral law of its action must be the same. If nol, 
we should lusi\ not the ppecics mcridy» but the in- 
dividual; thtM-vgL'table kingdutti would be confusion, 
and the stxidy of it ijiipojisiblu. Nature is howcvrr 
Inif to her puriwsc ; nni\ btjwtrver onr notions i>r war 
pcrcrptiuns of lliem umy change, sbc never violatc-a 
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ber law*. !u trees thnl hybcruatc, ami more espc- 
oially in tkoao that shed tlicLr leaves in the autumn, 
(he action in the spring very much resembles thai of 
the germinalion ol their seeds. The purta of the 
tree, when ilesUlote of leaver, hare been already 
^e^Hbecl as pith, wood, and hark. The pith is most 
ifrundfinl in the most rapidly growing part^, whether 
these be eptire pliitiLs or shoots. It ia a cellular 
tissue filled with juice the first yeur, and at that timo 
it probably nnawers the same purpose to the youn^ 
;i|]Oot that the cotyleduus aaswer to the embryo of 
the seed. As wood accumulates, the use of the pith 
appears to cease, though it continues in tlie new 
purt» ; and, after a considerable uccession of wocul, 
and especially after the growths of several year^ 
banlen into heart wood, the pith ceases to have any 
action whatever, — the action then being carried on 
in the alburnum, or, as it is termed, the •* sap-wood" 
of the tree. The whole pith and the celluhir tisane 
of the Aap-wood are thoBe that answer to the altm- 
minous part of the eeed ; and the vessch that sur- 
round the pith in the first instance, and IhoAe thai 
are in the sap-wood afterwards, answer the same 
purpose as the mammury vesseb;, which convey the 
altered moisture of the cotyledons, or other depo- 
sitions of albumen, to the young plants. The roots 
which have wintered, or acquired the proper ligneons 
stmeture, are to be considered as approaching to the 
nature of underground trunks ; the young rootlets, 
by means of the sftongleUj or little absorbent tex- 
mres, with which they are furnished, lake in what- 
ever the plant receives frum the soil ; but Uierc is 
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aa abBorbcQl power in the leaves, and alda to a 
greater fir less extent in the green bark ; so that the 
exposed part of a tree may be said to be, to a greater 
or less extent, motitb all over. 

In aQtttmttr when the shoots cease Co elotifraie, and 
the only perceptible addition to the tree is the buds, 
termioa] or Uteral, the new matter ia coDSolidated in 
the cells of the alburaum £md in the liber of the bark. 
These terms are not confined to the layers prodacetl 
io the year, but extend to a greater or smaller 
number of layers in one or in both^ according to the 
kind, situation, and condition of the tree; hut the 
action in them is always less and lesfi as they are 
further and farther from the union of the wood and 
bark. 

When there are no bruises on the tree, the vessels 
of the wood and the bark both torminAtc in the buds, 
or, if they unitv, it U through the tissues uf the 
minute leaflets folded up in these ; «nd they must 
be either very few in number, very small in size, or 
both; ^tiU there is even then fiome little action in 
the tree, unless when the temperatnre is as low an 
frtieasing ; and in Knglmid, keen frosts seldom last 
so hmg to penetrate to all the roots of a dei'p- 
aeated tree. In proof of tliat, it in found that the 
rootl««ts acctuniuhiiu uwch morv- new mailer (ban 
tbe buds during; the winter and the eurly spring. 
Sometimes tbnl provri^ nn cvil^ by making the trvfi 
** run to riHita," and cruse tn be ao vijifurtms ahnve 
ground ; but on Iho average it may be conclndcrd 
that it act^ brnrOcially , uhi thi* ruotA of the tn*e are 
the chief al»»orbcut9 of moiiiturr. at lhat rarly time 
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which gives the chnracter lo the rogetalion of llic 
year 

The formHLtioD of the new bark and wood may he 
cc^nsidered aa the grand annual purpose of the tree 
aa an individual ; for, as the huds havo reference to 
the following year, and the (lowers and fruit ha^e 
reference to other plants, they had better be con- 
sidered separately. The matter aliHorhed, and the 
matter iu the cellaof the aJbtirnumj are the materiala 
out of which the new matter is elaborated^ The 
roots are the principal absorbents; and therefore tJie 
progrea» is he\it trnced from the root. Simply, then, 
there is an actiou beginning in the root, at the very 
spoDglets of the roots, and continued to the re> 
molest parts of the twi^s ; and when the leaves are 
developed, there is an action from them doH'nwardA 
to the roots. The upward action takes place chiefly 
in the alburnum, and the downward action in the 
liber. As, in the early part of the season, by far 
the greater pari of the obsorpticD takea place at the 
rool^, not only because the absorbent system above 
ground is not then developed, but because tbo earth 
abounds more in moisture tlicin during the warmer 
seasons, when the evaporation is much greater, and 
when the leaves absorb, and even again in pari give 
tuack to the air a very considerable portion of hu- 
midity. At that time, therefore, the principal mo- 
tion of the sap is upwards; it is found only in the 
wood, chiefly in tbe alburnum, and never in tlial 
central part of an ohl tree wliicb, pi en in the season 
of greatest vegolatiou, is altogether dry. 

Uul though, in the early part of the seajKta, the 
N *2 
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flap be found only in tlic wood, and tliongh its general 
motion there be upward, there do^B not appear to be 
any thing in the or^anizfition of the reaaeU which 
makeni them propel it thai way, in any Ditinn«r ana- 
logous to that in wUicb Ihe central or mascular cost 
in the arteries of animals ussi^ts m propelliag the 
blood to their extremities. The vesiiek of plants, 
even those that have the spiral or the annular form. 
Lave no action resembling that of muscles; when 
Ihey are divided » the sap Hows from either extremity 
with the same ease, and they absorb equally at 
either end. It la. true ibat, if Lh» roots of a plant 
b« immersed in a coloured Huid, that (laid wilt 
ascend lo the tnp ; hut it ia e<)nally true that if a 
portion with leaves on it has the cut upwanU ini' 
niersed in a similar fluid* that fluid will go tlie other 
way ju3t as readily ; so that there is really uotbiu^ 
in the vessel of a plant hut a mere canal for con- 
veyance; and the chief use of the spiral and circular 
structure of the Tessels in which those structures are 
found, seems to be the resistance of compression^ 
which, as every body knows, is much l>etter olTertcil 
by a series of hoops or spirals tix^d upon each other» 
than by a parcel of straight rods set lengthwise ittto 
a tube. The sap remains in the cells and vessels of 
thi' alburnum until the leaves are expanded; and it 
tfoes »o aioiply because it has no where else lo gu, 
unless it liurst its way through the bark, as it S4»aie- 
times does, or make its way back ngain tu the rw»ts, 
and BO escape into the earth. The ilesiL^cnt for (he 
purpose of L'Hcape is not very probable; hut the 
len^thcniug of thn rootlets, before there are any 
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leaTDs, shows that some nf the aap is not tlic^n riamg. 
The evolutions of the rootlets that are made before 
the expansion of the Icavf's show something more ; 
they show that in their suhslance tho work of Teg;e- 
tation is not perfect; they have not proliCed by the 
light, hut are white and uninnammaljlc like etiolated 
plants* Perhaps it will simplify thft remainder of 
this section if we divide it into ^uhsections; and- 
first. 

The Sap ht the Wo&d. 

Respecting it there are two principal questions: 
What is it ? What brings it there ? 

Id answer to the first question, it may be said that 
by far the greater portion of the sap is water, — water 
in quantity sutlicient for holding all the other auh' 
stances in solution, and requiring to he very largely 
evaporated before the sap can attain tbc consistency 
of the very stoftcst vegetable organization. Ad part 
of the sap is derived from the soil by absorption, and 
part of it from the solution of matter in the cells 
of the alburnum, there are three sources whence 
Uiil'ercnces in the sap may arise. First, there may 
be diil'erenees of soil, and the roots ot the plant can 
absorb from the soil only what is there ; secondly, 
ther« may he dili'erences in the part furnished by 
the cells of the alburnum, because tliat is a product 
of the peculiar organissaliou and tlio action of the 
pl^nt, and cannot be exactly the same in two plants 
of diflerenl kinds, aud probably not the &sm\t in the 
siune plant in diH'ereDl yoursi especially if the weather 
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be dilTcreDt; and, tliirdly^ tbere may be a diflereuce 
in the pruporlions of the eap supplied from the two 
s<iurce9. These ilifTerpncea must tave very con- 
siderable eflect apon aJl tJie products of the plant, 
whether trood, palp, or seed; bat the subject has 
not been investigated very fully — or very philosoplii- 
cally so far as it has gonc» Those who have the 
science in these matters hare not always the appor* 
tunity of obserir'iog; and those that have tliat, too 
often have not the ^cltroce. In geacral it may he 
stilled, that where the supply from tho alburnum is 
r;itlier in excess, the (lowers are more brilliant, the 
fruit more r:icy and the wood harder; and that the 
rircumstnncefi are reversed when the excess i& ab- 
sorbed by the roots. The limit to which too much 
ciLcess from the alburnum tends is stnnteduess and 
^radunl inaction, with an e^^ccss of fnictitic4ti«lk «i 
lung as the pUnt has puwer; add the cxtrent« tO" 
ward which an excess from the roots tends is volume, 
•poaginc;5^, and doliciency of I'ructitication, with in- 
capacity to stand severe weather. The rcguUtion of 
these two suppliea is the object of the cultivator; 
but the pracliecr lliQUgh suceessful, may be ftuid to 
bo more empirical than seientilic. The subject is 
indeed a nico one: the changes that one ounce of the 
ftbfHirbed (laid undergoes, as it climbs, inch by inch, 
to the top of a tree one hundred feet high* are su 
gradnal thiil thrir progrrsa cannot be known but by 
(he result: uud where there is no anaJy»ii there can 
bo no p)uio£nphy. The mere chemical uiialysia of 
witliinil specifying all tbc rirrumsttinccs of time, 
|iliiLc, jirobent weather, and Joit seaaon, amid so 
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many canftea, proves not mueh. The foUomng is 
Vauquelin's report of the sap of the elm : — 

Water and volatile matter 1027.004 parts 

Acetate of potasa 0.240 

C^bunate of lime , , . . * 0>70a 
Vegetable matter 1.000 

1039, 

From (his it appears that, in that particular case, 
tlie water was to all the other iD^^eclienU about as 
DO to 1* Water* therefore, though not the sole pa- 
bulunij is the grand vehicle in thc» nourishmetit of 
pUnts. The quantity of water< and also tho kind 
and qnaolity of other ingredientSt mui^t depend in a 
very considerable degree upon the peculiar nature of 
the plants as some require peculiar earths, some 
peculiar salta^ some metallic oxidea, and others ni- 
trogen, though those in which that inj^redicnt ia 
largely found probably derive it from the atmos- 
phere; as we shall afterwards that certain organs 
of plants which can be matured only in the air, con- 
tain nitrogen, although the plants to which they 
belong contain little or none. It seems however 
that the changes in the properties of plants are far 
greater than those of the chemical ingredients of 
which they are composed ; and tbereforo the chentical 
analysis, whether of plants or of soils, is not much 
to be depended on unless accompanied by a long and 
close observation of nature. 

Let us next inquire " What brinf^a the sap into 
the alburnum ?" The answer ia, the very same 
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!i;»cncies that cliangi! the allmtnpn of the sect\ into 
rood for the embryo ptant ; oniy the sap to 
undergo anotlier cbangc hefore it be (U for llie Tilli' 
mate vegetation, Wbeoever tUe matter which is in 
the cells and the vessels is raised to the proper lein- 
peralure, it has the ^nme tendency io absorb moisture 
the sahstancc of the seed ; and it does ro in the 
same roechanicai way, for dead wood absorbs mois- 
ture as well itA wood in living trees ; nnd one caiisr 
(if ibe rapid decay of the ulbunmuu or " wliito 
wood/* is the abntirptioii of voieturf^j and ibti d&> 
ixpinposition of the matter iu the cells and vessels by 
lis means. This action in ^enentl conimcnces in th« 
rtiots, or the lower pLirl of the stem, because thn 
leniperaturo there is warmest. As die tomperatare 
increases, so does the power of abanrplionj the 
moisture ascends, and the eoulenls of tlie cell* and 
\essels softens and in so far niiites with it. It is 
iJtis miv^tttro acted on by the air that ^kvc9 a itftc- 
ehnrinc, an acid, or a bitter ta^le to the sap, aeeonl- 
in^ to circumstances. AVIiile the wcHlher is variable, 
and before the whole tree be in acliun, thefluetuMtions 
of the sap bear some resemblance to lliose of a 
ibermomeler. During the day there is an ascent, 
which attains its maximum al the tiiuta when the heat 
is gn^atesl ; and during the ntgbl there i^ « co^tmry 
niutiou, though not to the same extent. These uS' 
eillations are so sensible, tliat a rioiid on a sunny 
day will cause a downward million; and a blink of 
sunshine on a cloudy du^ will cause a motion up- 
wuriU, both of M-bieU will he re\erAe<l by a retenial 
*"i Ihr weather. To whnl extent tbr irhtifc li<|uid 
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column oficil]atc$ oabtiot eadily he knowD, hut it ia 
probable (liat the grentt^r part of that wbicli h taken 
in by Uie roots doe^ so. Thtse motionii aro so perftictl^ 
in accordance with the tetnpBrHture, tbat, while tho 
external resistance of Ibe bark remains the same^ it 
would not be very pliilosophioiil to aacribe tlieni to 
any otber cause. 

IVben, however, tlie action reaches the branches 
the circuiTislanct*s are cljanged, and the changes 
become i^rcatcr a$ tlie twi^s lessen, till it ifi greatest 
of all in the buds. I'he cause of the change is this: 
in the trunk of a Ireo, more especially an old one, 
^reai part of the centre is inactive ; and so Js tho 
bark hard aiid unyielding; but, as the branches dimi- 
nish in size, they, being formed of the last-grown 
wood, are more and more filled of vessels which are 
actit'e, and when the buds are arrived at there is no 
ligneous rantter. The cxpaudiug matter in the tree, 
upon the very same principli^ that a gun is dis- 
charged^ or a bottle of fermenting liiiuur often 
uneorks itself, pushes in the direction of the le^s( 
resistance, and thus the mechamieal construction of 
the tree tends to diU'uae the vegetative action ov^r it. 
But, as the whole of that action depends upon tho 
qtiantity of mutter that llnds entrnncc, it must, tn 
every tree> sifter a certain accuraulaliou of inert 
wood in the centre, begin to lessen, and other things, 
being equal the diminution will take pUce most 
rapidly in Uie twigs towards the lop of the tree. 
In some trees, indted, as in pine, when planted 
close together, there is a rapid decay of the lower 
ches; but that arises from want of tho stimuli 
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of air and light, an<l consequent strangulation of the 
vessels at th«ir nnlan wiUi die stem. 

It is quite obrioas that the sap, wbieh is thus m 
alburnum of the tree, will be in the state of 
most forward preparation the farther that it ad' 
vances, beeause it will have dissolved the moat of 
the store of the former year ; and it is also obvious 
lhal it M'ill come most forcibly and soonest to tho;»e 
planU uliich enjoy the highest temperatures, pro- 
vided they he not so high as to indurate the external 
integnmenta of tlie parts. 

There has been not a little of pusc^ling speculation 
about the way in which the unbstance of plants 
passes from coll to cell, and from vessel to ressel; 
and tlie same haa also been found when the action 
of the air, upon the external tunics of plants, 
has been invent] gated » There ar^ no perceptible 
pores in the walls of the cells, there arc none in tbo 
vessels^ and there arw none even in what are called 
pores" on llie surface — these latter being found, 
on obncrvaiitm, to he simple tuh-de-sac^ lined with 
exceeHinmiy delicate but still unpenetrated mcui- 
hrunes. Hut truly there need be no puzzle about 
the matter. Of what magnitude aro the poros in 
the coats of the hlood-vesSL^ls that are rami lied over 
tli« ceUs in the langsof Hn animal? — and yet they 
triinsmitt or^ if the won! be better liked, «««ret«t 
rarbon ; and why may not the coals of veget^hlei 
do tbr same? The aubsliim^cs IrunsmiittitI, or 
crelcd» arc water, and gasc9» and ehemtcaJ solu- 
lions, perfectly homogeneous under the scrutiny of 
the most powerful microscfjpo, if they be uot mi&od 
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willi foreign subatancea. They are, in fact, made 
up of ultimate atom», the very nature of wliicU pre- 
cUiUes the possibility of our assigning to tbem any 
magnitude^ iiow small soever; and if that which has 
to gel out or in ba^ no size, what nerd of puzzling' 
about ihc size of the hole which admits it ? Tii^ae 
penuealioos by ultimate atoms seem to he> the pecu- 
liar operations of nature's chemistry; and juat be- 
causu there :ire no holes in her Kilters hUa etfeets ana- 
lyses, and Lhcncc fortns compounds which no skill 
of man can by possibility imitate. The smallest 
portion of matter of which we can in any way, even 
with all our glasses, tuko cognizance, is a Inmp, 
and a ^reat lump, as compared with those inLo which 
nature can divide a substance. How many millions 
of atoms, all capable of being dill'erently acted on 
by light, are in iho cup of a fiue tulip! — ^and yet 
they all must have been elaborated, and elaborated 
differently, because dillereot appearances can he 
produced only by difTercnt causes. How fine, too, 
mast be those particles which scent the air for many 
yards, and many days, frttm the small corolla of 
mignionette, and yet each of tbo$e particles ma»t 
have a separate physical existence, because it makes 
a speciHc impression upon the organs of sense. But 
the udours^ the colours, and the tastes of plants, ntid 
the products of plants, are so mtmerous, that no 
arithmetic can sum them; and therefore the secre- 
tions must be very varions, and probably alt through 
membranes in which human scrutiny can find no 
pore. It U highly probable that all the remarkable 
changes in the nature aud compoBitlon of the fluids, 
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hvi\i of vegotHl>U^» and of animaU^ which aro known 
by the name? of secretions or absorptions, are pro- 
duced Uirough mcmbranea which, to onr observa- 
tion, seem imperforate. The terniinalious of the 
pulmonary arteries, and the commencemefita of ilio 
pulmonary veins^ in the air*Cfll» of lungs, hare 
ncrcr been satisfactorily made out; and no passage 
of injected matter from the one to the other has 
ever been cflected, which might nut he much mure 
Raaily explained upon the supposition of a mpture 
of the pnrta, or which did not, tn fact, demonstratt' 
thati^uch u rupture had actually tak^n pUee. These 
structures o^DDOt be examla«d in the living state; 
and they are no delicate thal^^ith them, the moment 
of death and that of dissolution are almost eo-oxist- 
ent. It ta extremely probable that, in its pussago 
from tile gup-'vessels to the returning vesscU uf the 
leaves, the sap of plants passes through such an 
ordoaL in the margins of the leaf; diid« also, that 
wliun the ** proper juice," aa it is then called, Iji 
changed into any new peculiar product, the paasa^D 
is atom by atom. 

Atomic action is a very wonderful thing ; and the 
demonstration of tliat power which its Aatlior haa 
}i;iven to nature lies much in that province which 
terminates before hnmao obaervatiuii begins; and| 
therefore, we do do! now, and, itt all prohahilily, 
never can, «ee any Uiing but tl^e reftnUs* We eau 
no morv hope, wv auspoet, to ^alyue tlie apparatus 
by which a rose elaborates its perfume, a pinr-applo 
ita flaviMir« or a ncttip ita venom, than we ran ho|>e 
to atoeud pvrmauuutl^ iu a lluitl of tcsi specilic gra- 
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rity than our own liodics, or he anfl not be at one 
mnrl the same in^tatit of time. Still the properltcs 
of th«»e allinuite atoms are most wonderfuh When 
the atomic action of water in lowered by heat, how 
limpiil Ihe whole becomes compared with icu I 
When but a little oxygen is mixed with it, dio 
diamond is ati iDvisiblc ga»; Inke away the oxygen 
and it is the hardest and most hrilliantof substanccR. 
When wo meet with audi an atomic change as that, 
witLiu the range of our plain observation, wh^tt can 
we bring onrselvea to r«gtird as impossible in the 
atomic action of plants, or of any other departmont 
of nature? 

Action of Leuc€$. 

The action of the sap, ag noticed above, begins £il 
various times in dilferenl Uiitiides, diflVrcnt seasons, 
and dill'erent trees» but in Engbnd the average time 
of its commencement is February, and it continues 
till, on the average^ about the middle of May, being 
most abundant and obtainable frum all cut parts of 
tJie wood just before the leaves expand. This is, a$ 
it werCt the preparation of materials to begin the 
labonr of the year. During it there is compara- 
tively little moisture or action in the hark; and, if 
the leaves be all plucked ofl' as they make their 
appearance, tlio labour of the season is at an end; 
thougii if it be the habit of the plant to form hud:* in 
the bark it will push out numerous shoots there. 
Instances of that may be seen in those oaks, clms^ 
and other trees in many parts of England, which 
-e pullurdcd or pulled, hcivc their heads^and consc- 
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qafintly their number of leareft, very much reilured* 
for the purpose of olilaiotng hm^bwood. Whether 
the total quantity of wood elaborated in tht coarse 
of the reason be, by that mcanji, increased or dimi- 
nished i( i» not easy to say, hecaase there are icn^ 
denciea both ways; but the trunk of the tree is by it 
converted into a sort of vertical coppice, the produce 
of which is periodically lopped off, and the tree im- 
mediately begins a new crop. 

When by any meana the leaves expand, the ten* 
diMicy of the ftap to flow from wounds in the wood* 
and when they have partly expanded it cease» alto- 
gclher^ When it begins to diminish in the wood it 
tshows its«lf in the whole bark of the young fthoot9« 
and in the inner bark of the older branches unci 
stems; and iia the c|uantity diminishes in the one it 
augments in ilie other* The quantity in the hark 
IS never, however, wi groat as it was in the wood, 
and it is of grcAier consistence and rtscidity, and 
does not flow ao freely from a wound. During the 
whole of thiH SL^cond period it is most abundant be- 
tween the bark and the wood, which are then very 
easily separated from cai-hoiber; and, when the se- 
paration h made, the surfaces separaled^aud more 
especially those of the bark — are found covered witli 
ft semi-fluid, which is very mucilaginous in Rome 
tre«Bf as in the mountaid elm — and more stwcharine 
in otlien, as in the fir. As the srnsou advances 
more and more matter is taken in by tho roots and 
other nbsurbeut parts of the plant ; the cells of the 
ftlburhiim are more and more exhausted of their 
contents and reduced to woody Tibn* ; niid more of 
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the altered eap. or *' proper juice" of the tree, de- 
K^Dtls throagli the vessels of the bark, and is depo- 
aited between the liber and the alburnum. 

the season advances the quantity so accumu- 
lated acquires more aad more consistence, becomes 
a sort of fibrous and granular, from the first rudi- 
ments of cella and resseU appeariug in it; and in 
that state it getji the name of cam^tum, or that ivhich 
has been changed — ^changed from the inorganic sap, 
which HrHt appeared in the alburnum, to a substance 
capable of forming fibres and membranes. The pro- 
cess is gradual, and extends farther into the aummer 
if the weather is cold and moiat than if il is warm 
and dry. But in all cases there is a period at which 
it ceases to increHSe in volume; and after that it ac- 
quires consistency, or, as the technical phrase is, 
ripens. The ripening, that is, the formation of the 
cells and Teasels, and the consolidation of their con- 
tenU as a store for the following seajon, has n 
considerable jafTuence upon the state of tbe tree in 
that season* Thr? buds, whether for leaves or for 
fruit, are not brought forward till the whole addition 
of the year is rande to the tree ; and in proporlion 
aa that ceases earlier the buds are in better condition, 
and those which are to produce llowera and fniit 
more abundant. In proportion to the promise thu^ 
given, however, is tbe danger of a toltil failure if 
the early spring should he cold, and foUowcil liy 
severe weather. Of this the seasons of autumn and 
spring, 1B30-31, airnrded a remarkable instance. 

As the wood ripens, vessels bpgin to form m it 
bolb from ttic new wood and the liark, and there is 
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:e difl'erciice m their slractnrr ns veil as tMf? 
ionB. Tbey do not convey fto much matter as 
Of« reueU by which the sap liflM in tti^ vmxl, 
«nd th«y do not continne in actiDn for so mikny sca- 
«on»; and, confleqaenlly, they ar« fever in nnmber 
colUp^e more easily* By tJte time Ifaai ihv 
'bg ifl at an «nd tW cambium h^ formed into 
|M||Rf tfne for a new liber on the hark, and the 
oth^r for a new layer of aLlmrntim round the wood, 
of (he tree; but there a a very considerable adhe- 
sion between these two, nuH they cannot he sepa- 
rated without difficulty till the new season be so fur 
advanced aa tliut freiih cambium begins to be between 
them. Thus the aecond part of tlie procei^s of vege- 
tation is, the progress of the proper juice from the 
leavea (o the junction of tlie wood and bark, its dr- 
poAitalion there in the form of cundiium, tlie ripen- 
ing of that cambium, its separation into new wood 
and barkf the formation of the new shoots of the year 
from the huda of the former year, and the prepara- 
tion of bud» for the year which is tu follow. 

By what new agency is the change accomptislifd 7 
The or;i;ans are thf leaves in the grand change nf 
llie fliip into proper juiee, and the respective vcsseU 
uf the liber, and the surface of the alburnum, in the 
ultimate change uf tlic cambium into bark and wockI. 
The other parU ure formed by local organiaEalion.%. 

The only agency which is atldcd to the ageneicii em- 
ployed in conveying the sap tu the butls^forthe evo* 
lutlon of the leaves, U liptht; and thus we may con- 
Hider iiioiMtiire, hent, lijjhJ» and atniospheric air, a* 
the only, or the priueipiil, ajceuU emidoycl in the 
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procpfis of vogetfltion. In this, as.wMl as in 
many other parU of natural history, it is someHoies 
the plan to have recourse to electricity; which is 
tnut!h the same as if an EngUshmun, who iVid not 
ttudtTiitHnil some word of his own laD^i»ge, should 
gu about to translale it iuto Gri;ek, in tbe hope that 
it woulil thereby become more intelligiblt;. 

As th« Hubstance acted on, the a^^enta and the 
result are, in some measure , known in this case ; sume 
notion at least may be farmed of the action that takes 
place. Many parts of itare» no doubt, in the pre- 
sent sLite of our knowledge, altogetbt^r inscrutable; 
■ucb as why one pl;int La:^ the pelnU of one colour 
or number, and another has tbcm djllerent; why 
aome trees produce resin, others giiui, others a^trin-^ 
getit juice; why some yield uolouring mutter to the 
dyer, and others none. These and countless other 
4|ltoBtions of detail cannot now, and perhnps never 
Cian, be answered; but still we may know something 
about the geuerul process by which the new matter 
is formed. 

It bas been mentioned thnt about uinety parts tooue 
af the sap in the elm consist of water; and thougU 
in some plants it he much less diluted than that, in 
others it is moLh more. But the water, or, which 
amounts nearly to the same thiu^, the elenienb^ of 
water which rae found in soft vegetiihle matter — as 
mnctlage and starch — do not amount to more timn 
fix-tenths; in aak-tiuiber they are less than a half; 
und in good dry elm, perhaps, about a half must be 
the quantity. Eighty-nine parts out of the ninety 
of water bave^ therefore, to be got rid of before the 
f> 
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sap can become bard wood or dry bark, and much 
of it before the $aid sap can become a vcgeUblfi 
substance at all. The most extensire nperalioti <ti 
the loavca, tlierefore* is the giving out, by evapora- 
tion, of a va^t quantity of thia water. Dr. Wood- 
ward found that a spri^ of mini, only twenty-seren 
grains in weighty absorbed 2558 ^aina of water in 
■eventy-seven days, and that iU weig^ht increa^ied 
only iBifteen grains. Supposing the increase to be 
■ili water^ the quantity perspired by the surface mnftt 
liavfl been 2343 grains ; but if the mint wna vrg^e- 
fating properly there mitst have been some carbon 
fn the addition, and therefore the perspiration mnst 
bare been greater than that stated. A plant cannot 
be very well experimented on in a state perfectly 
natural to its growth, and therefore the only certain 
conclusion to which we can come is that plants, up6n 
the average, give out by fur the greater part of the 
water which they absorb, so that the water is more 
an assistant tlian a principal in the process of «eg«ta* 
tiou. Along with the perspired water there appears to 
be a very small proportion of feculent matter given 
out ; but of which of the textures of the plant that is 
the wastCf or whether tt be something not fit for the 
purposes of vegetation which hnd been originally 
absorbed with the water, has not been ascertained ; 
it may be partly from the one source «J)d partly 
from the other. Of this, however, wc are sure, thftt 
nothing can enter the absorbents of the plant uulesa 
in a state of aolntion^ ant) conscqnenlly no subatiuioe 
can have to be discharged from plants, or end enti?r 
into thoir compoMtion, which i» not soluble in water. 
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Tb« earthy anbslaiices^ such as the silica, wliicli is 
found on Ibe equesitums, &ad alao in the epidermU 
of &omc of the grasses und reeds, ure the most obsti- 
nate subsUtuces that have been detected iA plants; 
and the quantily of tUese is »o smdl in proportion 
to that of the water tbat parses through the plant is 
adequate to the Qio^t perfect solution of every thing 
which tlie plant can contain ; and the very great 
excess of water which there is above what is abso- 
lutely necessary for that purpose, with the great 
minuteness of the vessels through whteh the whole 
volume paj^ea, inaure a much more intiiuale utiion of 
all the ingredients th&sx could, perhaps, be obtained 
by any other means. 

But the leaves are not always cxhalentsof the sur- 
plus wuler of tlie aap. They are stationary in some 
conditions of the atmosphere, and in other stales of 
it they act the parts of absorbents, and that with so 
much rapidity tliat a plant wbicb has been drooping 
almost instantly iouks fresh wlicn the leaves^ are 
watered « 

The whole both of tlje absorbent and the exbalant 
functions of the leaf are most probably carried on iu 
the sap-vesseU; ^nd it is not impossible, ^^Yt it in 
rather probable, that the very $anie tissues which 
allow the wuter to pass by evaporation outward, 
allow it to pas9 by absorption inward, when the 
quantity of sap in the plant i;:^ nut adequate to satu- 
rate the absorbing matter in the cells and vessels of 
the alburnum. Independently of the mure imme- 
diate action upon the leaves, wc should be led to 
infer that the young twigs w^ould suffer most from 
o 2 
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ilrought or other caoae affecting tJjo frer acUon 
of the pUnt. Their subKtance is more delicate in 
itself; and experiment ag;rees witL liypoUiesis in 
determining that the aap hecomes more heavy and 
TiAcid^ and therefore more easily arrested m iU 
tonrse, the farther that it ii from the root. It may 
be, too, that after the process of vegetation is fuUy 
f^fitablishec), »ome part of the moisture may be evapo- 
rated through the hark ; and in the ripening of the 
wood in aulumu there is little doabt that a part goes 
ofl* in that way ; though some also must escape hy 
the leaves, after the Hne tissues in their margins, 
which unite the sap and the proper vessels, have 
become too much indurated for allowing any more 
matter to pass from the one to the other« This is 
also in part increased by the augmentation of the 
new layer, and the coasequent constriction of the 
partially emptied cells and vessels of the alburnum 
from tlie resistance of the air. 

fiut water not the only product which the air 
separates from plants; for during the whole pro>ces» — 
from the first swelling of the matter in the cells and 
vessels^ to the entry of the proper juice into the 
proper vessels, and probably after — plants give out 
CHrbon^ which, uniting with a portiott of the oxygen 
of t|jc atmosphere, forms the s^ame volume gf car- 
bonic acid. All the cffecla of that upon the plant 
are not very well understood ; and as the quantity 
of rnrbon which the plant tiLea in is very small in 
proportion to the water, as compared with the tiiti* 
mate productA. thiti part of the procn^ might almost 
seem to he labour to no purpose ; hut^ as is the cuse 
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in the geraimatioQ of the seedf we know that tkia 
formation of carbonic acid augments tlie heal at the 
active surface, and aids in a!«ainii1atin|if the inorganic 
atburnuni of reg^tiibles to a substance more Otted 
for active regetatlon. In this part of the proceas, 
also, llie vegetation of the plant difTers in notliin}^ 
from the germination of the seed, and it wight, like 
that, he carried on in th« durk« 

But there is another, and^ as it should seem, a 
*ery important agent — the action of light — upon 
which many of the nicer operations and results ia 
the plant depend. The most remarkahlo chemical 
resnlt — that ia, th« most renittrkahle result thatfomeB 
within the province of human chemistry — as pro- 
duced hy light, h the separiition of o^ygco. Simple 
9S this process may appear, it is prohably to it chiefly 
that we are indebted for the beauty, the odour, and 
the pnngcncy of the vegetabl* tribes. The nitrogen 
of the air has no eflVct in common cases ; and the 
changes produced on the atmosphere, by the few 
plants that do contain nitrogen in their Buh^tance^ 
liare not been observed ; and therefore we hare no 
evidence that nitrogen has any more cfhcacy than 
that surphis part of the absorbed water which is 
given olV by perspiration, 

When, therefore, we review the whole process we 
find that the evaporation of the water thickens the 
jotee, not at first, however, to a granular snbstance, 
but to a mucilage ; thai the oxygen of the air sepa- 
rates a portion of carbon, but does not appear in 
way to enter into the composition of the plant ; 
the Cfiioric rendered sensible hy the union of the 
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oxygen of ibe air with the carLoii of th« plant, in 
Boma i*ay favours the process of ^egetatioaj but whe^ 
Iher by simply counteracting the cold produced by 
Ibe eraporation of the vater, or by any other me^ns, 
we are unable to telK The plant doea not aponU- 
neoQsIy furnish us with tbc information, and a& a 
living thing we 4|aestion tt in vain by experiment, 
becauiie tliat whieb we seek may be tost or d«* 
atroyed in the very first step of our process ; and the 
action of light is more singular »tiU in it»«fi6eLs, but 
more inscmtablG in its operation. 

The peculiar products mnst all come from the 
proper juice of the plant; and each must be sepa- 
rated from it hy an orj^aniisation fitted for Ibe pur- 
pose. $ome of thei^ appear to be owing i*i peculiar 
combinations of ncid^, some to oils, and some to 
peculiar principles, part^tin^ apparently of the 
nature of alkalies. Of the flavours flome« as in the 
bloi^som and even the leaves of the peach, and c«pe. 
etally in the kernel of the; bitter almond and of thut 
frtiit;^ are owing to htfdroctfanit' or prussic acid : and 
probably, when the snbject conies to be eJiamined by 
improved anal^sies and improved apparatus, Mueh of 
the colour which is not explainahle upon the welt- 
kno^vu tendencies of the acids to produce red , and 
the alkali to change that in succei^sion to blue and 
green, m:iy be found to depend upon iodine : bat 
these matters hare not yet become subjects of very 
legitimate philosophy in the schools, and therefore 
thry are unfit for a merely populur sketch. The 
opi-ralions tlmt laXf place in the vegetable kingdom 
are highly interesting vahen known eicr so Httle; 
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and they are so maay,and so uDiversally UiA'u^ed^ lliEit 
we every day trample more real knowledge under 
our feet than have collected on tiie sheUea of 
all our libraries. 

We had almost forgt^tten to mention two points 
connected witb this sub-i^ecCion which are i^ther ini- 
porUnt : tlie one ia the healing power that there U 
in the cambium; and the pos.sibility of the exertion 
of that power at whatever part of the tree there are 
leaves. From ibc experimenU of Du Hamel, Knight, 
and ftoroe of the other eminent inv«jitigatora of the 
subject^ it appeura that the cambium, and even the 
wood itself, will produce bark to heal over a wouud^ 
if llie atmosphere bo excluded; and that in those 
case* tho process is carried ou by a sort of granula- 
tion itot very didbrent froni that which take^ place 
in the case of an animal wound. When the atmoS' 
phere has acces to the wounded f^urfacCt there comes 
no healing but from that pari of the cambium which 
is in connexion with leaves^ If the hark be removed 
in ft little ring round a small patch from which no 
leaf-bearing shoot issues, the new bark will come 
from the outer circumfereuce of the riD|^, and not at 
all from the insulated patch, wliich will be in time 
pnabed off by the uniting of the new bark under it; 
but if there is on the patch a twig bearing leaves 
the new bark will form round the circumference of 
the patch ; and, though the progress of healing will 
he slower there than from the external circunifcr* 
ence of the ring, still thu tinal cicatrix, by wliich the 
wound will be altogether healed, will be in the 
form of a ring at some distxince from the twig. 
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Tke other point is tli« ulmnge of wliilo lear«s lo 
gTMiij as noticed by M, 8enebier, WUeo ^ leiif kim 
been blanched or rendered wbite by the abseuce of 
ligbtf and then expo^^ied to the lij;lit, iliose p^urts 
Cif the leaf which, in their ordiiiiiry stale, give out 
oxygen the most readily^ nre Ibe Hrat to becotue 
spotted with yelluw and then with ^rccn. For this 
remarkable cHeet of light, Seofbier altempta Lo 
nrcount on the supposition that the light dtconipoaea 
carbonic acid in tho parenchyme^ or pulpy matter in 
(he cellular tissue of the leaf. But we are not an^are 
that earbon c:m, under jiny circumfttanceHi ijnpaxl 
colour to that which h colourleA» ; besides, thera is 
1e9» carbon in leaves than in the solid jurU of 
plants; and what i$ there in tu Ihe vessels nnd uuUi» 
of the cells rather than in the pareuchynte. Tlie 
coloured matter i& a fi^um or resju iisualfy miied 
with a coDBiderable porriun of alkuli; — potass, fur Uie 
most part, in land plants; and soda in marine ouea^ 
€r in those thul are inJi^cuoiis u|h>u soils strongly 
iokprcf^nated with suits, of \thicU soda ia the hua«, 
'^rhcjte luKt have generally more or less of a hruv^n 
or coppery tinge, and many of them, as the common 
dulse (aha Kdulujf become green nhen broiled, 
Thut this greenursA is oocasiiiui^d by the cxtricatiou 
of a tH^t'tion of muriatic ( hydrochioric) acid is very 
tthriouB, uol only fnmi the anulugy i>f tlie same 
fiction in i c^ct^hli] iufu.'iioiiK, hut uUo fmm tho 
fumes that arise duriu}; the bruilin^;^, nnd from U4« 
alteration in the taste of the plant. U', however^ the 
aamo plant he for a time sonktul in water ajid then 
expa»ed to the light it dtim red j and if the suakiu|; 
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ntinued loD^ enough the plant dries or 
trftn^parenl ; and, though it may then be made pur- 
tially red by an acid, or yellow by an alkali, lUe 
cubjurs are merely a trace; and nothing Bpproai:hiag 
ritlier the original coppery hue, ur the green after 
broiling; can be effected. 

Now tfaese facta prove that there ia in the plant 
under consideration a colourable matter, not carbon 
(Ibr the carbonic acid, it' it existed ready formed, 
vould pass oft" in the fiimes before the niuriaiic) ; 
and (hat, though Ibis matter be changeable inta 
various shades, according as the acid or the alkali 
prevails, yet that it is independent of them. We 
Vnow Uial aquatic plants contain iodine, to which 
their colour is unquestionably owing: In the state of 
hydriodide of soda (combined with soda and hydro^ 
gen) iodine is of tb^ niQ^t bcaulifiil purple ; and the 
liquids that hold it in solution are capable of under- 
going various shaded of colour. ^Vith the exception 
of chlorine all the acid principles (that is, all the 
acids that contain oxygen,) are expelled both from 
loda and from potass by iodine. 

It would not he dillicult upon these faels to bnild 
a tbeorf^ of the colourable matter of plants, and to 
that the general green of the vegetable world 
'owing to the union of iodine with the alkalies; 
and that ull tUo other hues arise from various moditi- 
ciitions of that eonipouud, by viiriuus portions of those 
acids and oxides^ and their combinations, whifh exist 
in the coloured part of plants, liul knowledge is 
wanting; and in the atiscnce of that the plausibiliry 
of a theory would be no evidence of its truth* 
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Nothing ii more easy than to make theories on auf>- 
jftct* of whicb every body is ignorant, and ikat very 
facility has all along been the bane of science. The 
»u!jje*^t is carious, however ; aoJ, as it might elicit 
something important in the art of producing colonra 
and rendering tbem permanent, it is worthy of in- 
TestigatioQ — the more so that beautiful coluur ple>aes 
a greater number than any other kind of beaulyj 
inasmuch as it is feit without thought. 

Section IV. — Fdnctions op Individual 
Organs. 

From the extent at which Ibc general process of 
egetation in n tree h^s been considered, and the 
ference which Jias been made to all the part* of 
that which are concerned in the makiii;E; of additions 
to its own structure, the present section may t>o con- 
fined vithin very narrow limits. The functions of 
the root, the trunk, the huds, and ihe leaves, hare 
been alrestdy noticed : and thus the chief suhj^ls 
that remntn are the flowers, from Iheir appearance 
in the bud to the maturing of the seeds, vhicb ii 
the ultimate ubjeel iu that part of the vegetable 
economy. 

FloHer» arc the most beautiful objects in natarcr 
and llicy sre never deceiving; for if the Jlower is 
beautiful, and nt the same time fragrant, we miiy 
expect little dclet«>rtoujt in the plant: on the other 
hand, if the Howcr be oflensivc to the eye, and more 
so if it l>e ungrntcfiil to the smell« caution h required ; 
however tempting any part of the plant may 
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seem, it should not he eaten in the raw stale. The 
formSt colours, sceniA, and aavoura of flowers are ao 
varied^ tliat they cannot be tr«at«d in a general 
manner, !W» as to furnUli any thing like knowledge. 

The petals of flowers, which come forward in an 
envelope of bractci£j or in the t;ali/x, are always tnoro 
or leas green^ have the tint of the young parts of 
the plant, though generally in a faint degroi^, when 
they are Hrst perceptible; but as they unfold them- 
selves to the light they acquire all those hues which 
make the fields and the gRrdens so gay. Apart from 
the action of the solar beams it has been often proved 
by experiment that there ia a colourable matter in 
the infusions of some pUnts, even though they be 
perfectly colourless when obtained. C pon j,hut 
matter acids have the moat decided primary effect, 
«bd turn it red, while the alkalies change it through 
all the shades of purple, violet, blue, and green, till 
Ihey end with the destruction of it — in the case of 
chlorine. The action of ligltt renders the colours of 
fiowerA» in general, more brilliant, but it is not so 
necessary for producing them as it is for producing 
the ^reen of the leaves ; and when muny of the very 
eAciuisitely'Coloured flowers are exposed to the direct 
rays of tiie sun they are injured. The fact is that 
there ia no such chemical action of light in l}ie 
petals of flowers as in the leaves of plants. They 
do not give out oxygen by the decomposition of any 
of the alkaline salts ; and thus, if the light does in 
any case deoxydise them, the effect is merely a loss 
of colour. It is for that reason that the petals of 
flowers, ia a natural state, rarely have any shade of 



green ; Uul hov ibe itcid« which lh«y canUin are so 
tempered to the coloorahie matler as to prodnce 
crery shade, from the pure>t( white to th« tnost in- 
te'DM) red, it is not very e»y to $^e. 

That the colonrs are mach changed hj caltiTation 
I* true^ but we do not know all the means by which 
that ifl efTfcted. The total colour, thoagh not the 
absolute shade^ seems to depend something on the 
genera] character of the sap. Where moistnrc is 
very predominant the Aowers are pater than where 
it h rather in defieiency ; and where the action of 
the leaves lessens the rtuwers acquire a rusty or red- 
dish tinge, obviously from an excess of acid in the 
«ap with wbit-'h tbey are snppHed. Those planis 
which contain (he ^tcHteftt quantity of alkali in their 
ashen have (he flowers yellow, or bine, or greenish; 
and those (hat have an eitces^ of acid have thetn 
more orange or red* 

New varieties of colour in very many cultivated 
(Towers arc produced hy dilfercnl inoculations — as, if 
the pollen of u yellow flower be appHrd to the stigma 
of a crimKoti one, the colour of tbe flowers from the 
seeds may be presumed to he scarlet. Mncb of that 
kind of inoculatiun goes on naturally in placeswhere 
many flowers of dilTerent tints are growing near each 
other. That is efl'ected more readily the more that 
the plants resemble each other in tlieir structure 
and habits, um\ most of all when ihey are all of the 
snnir genus. Ilahlias, pinks, carnations, ^ud many 
aibrr flowers nre in that wa^^ varied in their colours 
nlnii)f>l wiibont limit. It has been supposed that 
wnlering plants with coloured solutiona might cfaango 
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Uieir colours; but tUat is uot the case: if lUe colour 
were to be cbang:ed la that wviy ihfi Howcr ougLit to 
be the part least atl'octed, becfius« it h the part whtuh 
dilTers most from tb^ otlter structarea of the plant; 
and the more coloured ibut it is, a«d the mor« sus- 
ceptible of changes of coli^ur, it always (UB'ers the 
more from these. 

The sap, or nourisliraent of the flower, comes from 
the commoD sap of the plant, but in th^ roots of the 
tala U oudergoea those changes which gare them 
eir peculiarity; and the principal chemical change 
'$ that which has been mentioned — less alkali^ and 
of the alkaline carbonat^^s. 
The absence of lh&A& is closely conriecled with 
Jhe odours of flowers. Tb«se odours depend geilC' 
~aUy. if not exclnsively, upon essential oiU^ which 
'^re soluble in ak-ohol, and volatilized by heat. The 
lenieiilary part of all thei*e oils must be contained 
In the general sap of the plant, and it is exceedingly 
robable that there is a rudiment of ihem in the 
ed ; Bometimes, indeed, the seed has much more 
ent than any other part of the plant. Now, a$ 
there are always alk^ine solutions in the sup^ and 
•B those oils aro soluble in those alkalis, the scent 
is not given out where the alkali is in excess. That 
he SL'eiit of Jlowers is chiefly seated in the petals is 
well established, because in those flowers in which, 
Ly culture, the stamens and pistils have been trans- 
formed into petals, the odour ia retained and some- 
times increased. This odorous uiatler ia always in- 
flammable, very dillusible through the atniospliere^ 
and, speaking generally, it abounds the most when 
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the action of the snn is most powerful. The latte of 
tfowera, and also of the pulp or flesh of frnilJ, appears 
to <1epend on tho action of light well as their 
colour and odaur^ 7'he greater the li^bl and heat 
are the taste is the more pungent. When deprived 
cf it some plants become mild and others taate]e«s; 
but if they he made ag;iin to grow in the light their 
iluvoDr retyrus. We have suOlcient proofs^ of tliat 
ilk every plant that ca.D be tasted. Turnips that 
^ow far apart hare considerable flavour ; those that 
ar« hnddled togethfr till tUe lower leatesi bo sti^- 
laled have little or nooe. Apples whtt-h are from 
rank-growing tree*, and hidden by leaves, are insi- 
pid compared ^ith tlie smaller ones on a tree ronnd 
ever)' fruit on which the beams of the sun can play^ 
In a dull and cloudy iea^n the vhole of the vege- 
table productioti!( are insipid; in a clear and sunny 
one they are rich and vinous. Even heat dues nut 
compensate for the absence of light or the partial 
diminution of it; for fruits which are grown under 
glass are not so racy as those that arc prodncetl in 
the open iiir* BUppOffin^ the kind and the degree of 
riprning the same; and those which are forced by 
steam, though they may he more pleasing to the eye 
are not no rich to thi:^ taste as tliosc that are pro. 
duced in dry air^they have Qot the free light or 
the free breath of heaven — the light cornea to them, 
thrnngh the floating particles of steam, shorn of 
its beams." as it does through a lightly driaixUng fo^. 
Whatever, therefore^ may be the advantages of steam 
in forwarding the mere vegetation of the plants (and 
thi^ juice of ihtisc, too, must have lesa of the elemeiiti 
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of r&oineas under its jtinuence) the frait ought to be 
ripened in dry air. To make ihe plant watery jq 
&lt parts q( it must be tUe eQect of steam ; or if not 
(mnd that will indeed have nearly the same «0ect 
vpon the quality) the quantity of action tnnnt be less 
in proportion to llie size of the plants Evaporation 
«Aaticit go on in an air saturated with steam, and 
disposed to deposit moisture upon every surface in 
the least decree colder tban itself; but if the action 
of the plant be dlminislied^ the giving out of oxygen, 
and the consequent heat at the transmitting surface, 
must be diminished; and thus, every way tbat it can 
be viewed, the plant must either take in less moisture 
at the root, or that moisture must remain in tlie 
substance of it. iSomething, no doubt, must depend 
on the natural habit of the plant. If it g'row natu- 
rally upon arid places, and depend for its supply 
upon the absorption of its succulent leaves, steam 
may be the very element for it; and thus Uie fruit 
of a cactus may come to the highest perfection, where 
thai of a forced peach or cherry would be insipid or 
even nauseous^ 

But though the colour, the odour, and tho flavour 
of flowers be very delightful in themselves, and very 
Bne instances of t}iat inscruULble chcmicnl agency 
which the beams qf the sun exert upon tlie eartb, 
they are accidental, in so far as regards; the grand 
purpose of inlloresccuce — the preparingof the seeds of 
new plants. Indeed, that cultivation which labours to 
iraprovo the colour of flowers generally renders them 
leas productive f if not altogether bBrren^ by chauj^ing 
the organs, upon which production depends, into 
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gaudy but barren petals. There is no bad moral I'n 
that; bat, aa it is one which will suggest iImII' 1o 
tny liody^ it need not be stated. 

The production of flowers, and tbe mikturing of 
seeds by means n( those flowers, though unqueation- 
aldy Ihe moat interesting^ pari of (be physiology of 
plants, is by far the mosl niyslerious ; because it senda 
tts back, to the xi'ry extreme of origin, where Uie 
procesii and the product alike elude our keenest obscr- 
~ation. At this poiot, and it ia the important point, 
Dohody can know any thing: and thcrt'fure all thing:s 
may be said with equal truth or falsehood, Tbe 
fTower-hud upon the perennial plant," say Home* ** i« 
changed leaves;" anJ, say othem, When the an- 
nual or the biennial plant can protluce no more 
atalkfi and leares it prutluccs flowers.'' A produc- 
tion which is half leaves half flower— as the cone of 
a pine perv^iIiMl Ky a shoot, or cone on tbe one side 
and wood and common leaves on the other ; or, a 
rose witb the petals perfect, but all the ceutr^il parts 
changed into rommon green leaves, is appealed to al 
evidence of the first ; while every field affords evi- 
dence of the seconds But the Indian fij;s f'cdefeo'J 
hear very handsome flowers, having petals and Mm* 
mens very numerous and very regular, and, nn some 
of the species, followed by wholesome fruit; and yet 
there U not upon the parent plant any thing that can 
he called a leaf — ^tlic nearest common similitude to 
it is that of a bunch of encumbers all fastened toj^e^ 
tber in a very fantastic manner. The petals and 
atatiiens there eannot bo changed leaves; and ihry 
ftaie nothing in their arrangement similar cither to 
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the stems (or fronds) 07 to tlie pHcklos witli wUicli 
ibese are armed* All lhat can be said with cer- 
tainly h that all the parts of a plant are *• changed 
inorj^anic matter;^' and us to what any of them 
icouid have 6een» if it bad not heen what it isj one 
conjecture is jitst as good as anotlier. With very 
little, alteration of their original substance the blog- 
iiom& on ft Toae-tree might have been a diamond and 
a glass of water; and thus to say that flowers are 
•* changed leaves*" is about as satisfactory as to say- 
that the whole vpgetables on the face of the earth 
are " changed diamonds and water.*^ We distin- 
guish the flower-bud from the leaf-bud, even while 
tbey are still unopened, and even in those species in 
which the winter envelopes change into green leaves; 
but the flower must be in the bud before we can see 
it, and tlierefore all that we can know about its 
origin, or the causes by which it is originated, must 
hti derived from observation of the circumstances 
under which plants have or have not greater tenden- 
cies to produce (lower-buds than leaf-buds. 

Now that is open to every body*a observation. The 
less numerous and vigorous the leaves, there is tlio 
more tendency to flowers and fruit; and thi^ holds 
good till tlie want of leavesi becomes a disease^ and 
then the tree languishes and decays* What are tho 
circumatancefi that tend to produce au abundance of 
leaves? A rapid and constant supply of pabulum 
by the absorbents; and the consequences are, the 
absorption of more carbon, and the giving out of more 
oxygen to the light. Tbe plant tbus becomes alto- 
gether more alkaline and more carbonit;, and thcrc- 
P 
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fore llic whole sap of it is 1ms aUapteil for the s)s- 
lein of frucUlicatioti^ for which carbun and alkali nre 
not so much required. When Oowers ar« wiuil«d m 
greAicT abuodancc* IbU bubit must be Ics^enrd ; 
and DotKin^ teuds bo much to lessen it .la the ludura- 
tion of the leaves. Accordingly^ it ia only at a cer- 
tain state of dryness in the plant (to be foand by 
observation for any indiridnal species) that the rudi- 
ments of floweret begin to he formed; and » as the 
flowers and the frait advancei the dr^-ne:^ (if tlie 
leaves have preceded the fmit in <levelopinent) in- 
creased. Hence there arc many fruil-buds in a dry 
antumn ; hence plaaLs seldom fruit, except grafted 
onea (and they ore olJ) in their \o^o^ and sticcuient 
slate ; hence ovcr-manarcd com runs to slravr and 
does not ripen or even filL ; hence potatoes in irery 
moist soils are waxy and vant farina; and hence, 
tn dhort, very many of the facts that shouUU and ilo, 
gnide the cultivator. 

Ileal is the principal cause of this dryness; luid 
hence many of tliose climatal habits of planU which 
tberwise would appear ta be capriciuas. Many 
opical plunts will grow vigorously, not only in a 
hot-house^ hut in the open air, which will ncrer 
ripeQ m aiogle fruit or even expand a blo&som« The 
common laurel iioe»not bloom on theSi^ottisb maun- 
tains, neither does the elder ripen its berries. Tjiou 
Ihe very snme principle the clt)ud<berry, and ihe 
little sweet bramble of Lapland, will not bear fruit 
Id our gardens, or even live, and the more wc chcriuli 
and shelter them the more sicLly they are. They 
art*, as une would say, deceived by our inconstant 
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aUuo$phcrc. Tbe warn days id spring call lUem 
into action, and the long night chilk tbeni. Id their 
native regions there is very little night during the 
teven or eight weeks that they are active; and 
when the winter comes there is no snow to mantle 
them, even when the thermometer is down nearly to 
«ero. On their native mouutaius their temperature 
is never below 3*2% whafever may hv. that of the at- 
mofLphere over the snow. It is upon th^ same prin- 
ciple still that Alpine plants will not flower in low 
bod warm situations, more especially in crowded 
cities and their suhurbs. In that case there may be 
some effects from the ammoniacal g;as and other 
deleterious matters with which tht5 atmosphere is 
charged ; hnt these do not produce the wliole efleet. 
Such Qre some of the external causes that aflect the 
operation of flowerings 

That all the nourishment which the flower receives 
from the plant comes Uirough the peduncle, from the 
sap, and not from the proper juice after tt ha^ been 
acted on by the leaves, is generally understood ; and 
all are agreed as to the functions of the fertilizing 
organs^ Bot there have been diflerences of opinion 
about the petals. It is quite in accordance with 
hunmn view? that a part of plants upon which nature 
has bestowed so profusely her colours autl her odours 
should have a moat important use; hnt yet of what 
use in the economy of nature is llie pulp of the 
peach, the oil of the olive, or the juice of the grape? 
The real seeds and they arc matured together, and 
tlie seed^ rngotaie just a? well when tlicy are ininie' 
dialely removed from these as when they remain till 
p 2 
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the ptilp be vuted hj diMotntioD. From the cir- 
rnmsUnce that the st«meas^ in those plantJ vMcb 
bate them perigfnou* pr snrrouQdiog the ovary, are 
Bore or leu attached lo the corolla^ it hu been sap- 
posed that a jaice adafitcw] for producing the ferti- 
lizingmatter is elaborated from the up by the petals, 
mncb in the same manoer that the proper juice of 
the plant is elaborated by the leare«. But there ir« 
9i least doubts of that, inasmiich as eren ia perifry- 
oons ffowers the stamens, tboogfa they somelimeji 
adhere io the petals and sometimes to the ovaryr 
always hare (heir real iasertions below that, and de- 
rive their Tessela immediately from tlie peduncle^ 
That the petaU derive their sap from that of the 
alhamum, and not from the proper juice of the tree, 
ta evident from the fad of their having spiral vessels, 
wbieb never make their appearance in the hark ; and, 
as ibe formation of the flower and of the leaf hup- 
ims at the same time* whichever of Uiese may be 
the first that is developed, it is not in accordance 
with the general law of regetaiion that the one 
ahould be elaliorated from a juice prepared by the 
other. The fluwer moat therefore be considered as 
a separate organizutioD, of the immediate cause of 
whose appearance we are ignorant; and it is equally 
probable that each of the parts of the (lower, the 
calyx, the corolla, the stamens, the nectary (wher« 
there U one), and the pistils, ahould have dilTerent 
organs for their production. It is farther hgsinst 
the supposition that the petals prepare the juice out 
of which the pollen is formed — that Ihe petals aro 
mor^ humerouK and vigorous in Ujoso flowers lhat 



HEAT OF FLOWERS. 



S13 



bear no organs of fertiUzation — that they are want^ 
ing in some fertile flowers — and that in those specie* 
which have the fertilized and the fertilizing organs 
upon different ptantA or in diOerent tlowerSt that 
which has not the stamens sometimes has the moat 
decided and the best-developed petaU, 

It has been already noticed that there is less 
alkali and leas earbon in tlie flower than in the other 
parts of the plant; and in addition to this the (lowers, 
instead of giving out oxygen under the action of light, 
absorb it under nil ctrcumstaiices. How this oxygen 
may act upon the different parts in preparing them 
for the performaace of their functions it is not easy 
to say; but there i& one efTect of it which is easily 
observed, and wbich tends farther to confirm the fact 
of the necessity of more heiil for the t'ertilking and 
tu^Luring of seeds than is required for tho common 
structures of plants. Heat is thereby produced to 
h an extent that when llie anthers are nearly ma- 
d the cup of the flower of some plants baa, even 
in the temperate climates, Vl" more of heat than th« 
atmosphere ; and that in tropical countries the dif" 
ference is sometimes as much as 50^ Tbese difler- 
enees are most apparent at the time when the day if 
Ihft hottest; and thua» in far ua the fertilization ia 
icerned. the climate is made hotter in every zouq 
by meati^ of the flower, and tliat, too, at the very 
lime that of the leaves of tlie plants, if ihey are duly 
supplied with moisture, have their beat least, as 
compared with that of the atmosphere. 

This part of the subject is worthy of more obser" 
Yation than has been bestowed upon it; because tho 



2U 



wbole ratioiiAle of the coloar and iLe sceni may he 
cofiDectecl wilii iL If there were not tomt rcmovtil 
of matter from Ihe surface of the flower, when strong- 
ly acted un by the sun, then it U agreeable Co the 
general law of the soft coverings of living tbin^ tliat 
the surface would become indurated. The essential 
oil which forma tho scent evaporates very easily ; 
ajid ibus the surface may be kept in an active atnte. 
while itfl temperattire is higher than that of the 
direct beams of tlie sun. It is not a little singular 
too that a flower in England, while the plant upou 
which It grows is a positive source of cold, should 
have ihe power of producing foriu anthers a uJioiutc 
equal to that of the middle lutitudea of Spnin ; and 
that in the tropical countriti» the planU should pro- 
duce a heat for tlie same purpu»e which to man and 
to many of the animals would be intolerable — a heat 
^.y or ^0" greater than tliat of tbu blood in healUiy 
Btalcs of the body ; and of conrao a heat which would 
soon produce deleterious consequences in the animal 
structure. 

When the comparatively small increase of tempe- 
rature which is in grnrral required for the expand- 
ing of flowerSf above tlial which the general process 
of vegetation deniandH^ is considered, it is easy to 
see how much more chiborated tnlo oils, and other 
volatile products^ tlio pollen of the anthers on the 
sta>mcn5 must be ihsn vy* n the nttiKcr of tlic Huwers. 
The ferlitiEing quality id' that (H>lleu is a mystrr)'. 
as well us the fertilizable quality of iIir siigm« to 
which il i^ npplird ; liut tlx* pollen it^'^ctf ia so mach 
elaborated llint in some cn^ca it does not appear (o 
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Iiave mucb more specific gravity than bydru^eii gas; 
uid thus il easily OoaU, or h carrictl upon Ihe hairs 
of Louey-scckiug insects until it reaches its destina- 
tion, wbetbor in the same flower, in adilTcrent flower 
upon tho same plant, or a flower upon a different 
plant ; and th^s, except in times of extraordinary 
rain, the purpose of nature is accomplished in the 
flccnring of a succession of tho ftpeoiesv The muUi- 
plieation, too, very great. The produce of tli© 
wheat-Belda in England if 'wholly sown would, in a 
rery few years, cover the whole earth with that grain* 
That, too, is far from being one of the moat produc- 
tire of plants. Some of the palms have nOOO fruit in 
a single buucb ; one spalha of tlie male date often 
cobtaiu^ more than 10,000 Huwers ; and tliose upon 
one plant of some other species amount to nearly a 
million. Nor is it in what we are in the habit of 
considering the nobler families of the vegetable 
kingdom that we lind those high productive powei^* 
If all the seeds, or sporules, or whatever they may 
be called, that are in a single puff-ball (lifcopadium) 
two iDch(^a in diameter, were to grow, the produce 
would be many millions, and lycopodiums would, in 
a short time, usurp the place of every thing else* 
Hut those vast powers are regulated by ctrcumstHnecs 
which are as certainly established by the Creator 
as the powers themselves; and thus every tribe is 
produced in the fittest place and season, and that 
which is not required for any one tribe is useful to 
some other tribe, animal or vegetable, or to man, 
Man boasts much of his wealth and bis skill ; but, 
were it not for the active principles of living nature^ 



21G 



FOPCJLAR BOTAKY. 



wbich be may direct but caanot original cren in 
tbc bumbleflt weed» h\& wealth woiild liav« no «xUt- 
«DcCf and his skill no ralac. 

SfiCTioN V. — Motion, Sleep, and Decay 
OF Plants. 

Th« motioDft and the sleep of plants ar« inatt«r« 
more of curioftity than of u$e. The motion bears no 
reaeniblance to animal motion, bnt u ajwaya pro- 
dtieed by some external circumstance which is the 
Wtl agent. Their ftleept or tbo^e foldings up of the 
petals or the leaves to which the name of sleep u 
given, UaH not any resemblance to the sleep of ani- 
mals. The plant p&siiLve except when something 
external acts upon it ; and thus a plant can no more 
be said to be fatigued when it grows rapidly, or ia 
agitated by the wind, than a stone can he said to be 
fatigued when it falls to the gronnd, or the ocean 
when the storm lashes it into waves. Indeed, the 
rest of tlie stone may be called its sleep, and the 
ealia which follows the storm the sleep of the sea, 
with as much physical truth as llie drooping of a 
plant, or the closing of ita leaves or petats^ can he 
culled tlic alecp of the plant. The notice of those 
inotionK and apparent reposes in more a part of the 
particular description of tliose plants in which they 
appear than of general physiology^ 

It is a ^cnrrnl Uw of nature that of every organic 
being ihorv ntust, at some time, be an end^ — ^that that 
which is made up of parls must sooner or later be 
rcsoUed into Uiosf' p^rts ; and such is tlio caae witli 
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plants. Wbeu llie function is performed, the organ 
is remored from dio living world. Some of tbe 
finest coroLlaA last but for a few hours ; leuvea re- 
main for their fteftiod, or their two or three seasoDs; 
the great chestnut-tree of Tamworth is said to hare 
]*&ted for 950 years; some pahus, if casualilies do 
not fiefal them, make a nearer approach to imnior< 
tality; hut they all fall at last, and their remains 
feed their successors. 

In the boles of large trees of very advanced age, 
tliere are often singular struggles for life. In some 
of these, yews for instance, the very vigour of the 
growth seems to hasten the decay of part of the 
stem. Those branches which are nearest the e^rth 
are the least exposed to atmospheric action; and 
the efforts which they make occasion those gnarU 
and clumps that are so abundant in those trees. 
But tbey push inwards at the same time, and by 
that means compress the vessels in the central parta 
and destroy their action. If the upper branches be 
feeble, as. compared with the under ones, an entire 
excavation is the result; but if these branches be 
strong each of them is able to maintain its state of 
growth; and in those cases the lower part of the 
trunk appears like a bundle of rods in a case. Jn 
the churchyard at tho picturesque village of Loose, 
in Kent, there is a (inc old yew, with a trunk nearly 
forty feet in circumference, and a vigorous bead 
more than sixty-four feet in extent, which atfords a 
good specimen of this resistance of decay along cer- 
tain lines dtSused through the trunk. Some of the 
other c<miJcriE have the same habit; among otbera 




Hoik Idaad pine ; bat the durable psrts in it 
ely knots, wbieh are foond dark and nainou 
decayed tninks. 
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CLASSIFICATION AND NOHKNCLATL'E£ OF PLANTS. 



AUBANGEMENT IS iti a sciefice which embraces 
many UetalU what ordor is in the management of 
the CDmnion concerua of life; and, therefore, it 
would at tirst aeem rather siugiilar that^ though Uic 
living; prodactions of the worlU were prohably tho 
first objects of which man possessed or even deaired 
the knowUdge, there should yet not he, at the pre^ 
sent times any one arrangement^ cither of animals or 
of plants, to which there are not very many objec- 
tions, and which does not, in but too many instances, 
darken and confuao that very knowledge (o which it 
profe^os to lead. At the first thought of the matter, 
one is very apt to suppose, that however dilticuU or 
laborious it nray bo to come at the knowledge of the 
individuals, where they are so very numerous as Iho 
living productions of nature unquestionably aro ; 
yet that there should be nothing more easy thuu the 
arrangement of them into cbsises, after they aro 
once known. In the physical sciences there is no 
such lack or imperfection of system ; and yet they 
have been arrived at by laborious experiments or by 
intricate calculations. In astronomy, the system i» 
nearly poH'ect; and few of the new fiicls jar with 
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what are conaiderod as tlie established pHociflea in 
the sciences of aolidSf of liquids, or of airs. Che^ 
miatry, though but a thing of yeslerdj^y, aA it w^re, 
Ivis a system, tolerably good as far as observation 
and eKperiment have gone; and, (hough there be 
debatable poiDts id it, the mode in which the earth 
itself bail been elaborated and worked into its pre< 
sent condition has a good deal of th^ semblance of 
a system. Now, in all^ or in uiosl of these» there ia 
a great demand for mechatiics sund for mathematics ; 
and in some of them there is a necessary reference 
lo loDg periods of history^ ajid evea a specalation 
anterior to the period at which any thing that can be 
called history began ; while in the study of nalure 
we hare nothing to do but to use our senses^ and 
tnighl know the habits of autiaals and plantjt, «1> 
thougli we had never solved a problem or analysed ft 
compound ; nay, though our hkslorical knowledge 
did not e^teud beyond the period of our own ohsrr- 
vation< Whence comes it, that that which seems to 
require nothing but ih& plaiu upd honest exercise of 
our natural faculties, should remain so stubbornly 
behind that which seems to drain our other know- 
ledge to the very dregs, and sometimes dregs and all } 
One reason h, that mcomprebensible soineihiug 
in action, whicb, in separate existence, is to our 
comprehension nothings to which we gire the name 
of /i/e. It is always wiling us away from that 
which can come within the cogniaancc of our senses, 
and kadiog us in a vain pursuit after that which 
cannot. M'e are in a worse predicament with i| 
thaji the dog iu the fable was with the shadow— i-we 
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drop th« taitgibl^ in a vain atlempt to cutch at the 
uivlBibk, The modes of Itfe are all of life (hat we 
ean know; and, as in plants the living subject is n 
fltell and silent thin^^ nil lhal we can know of the 
life of vegetables is the mode in which they deve- 
lope their own organixatioo. Even there we have 
much to embarrass na. As has been stated in last 
chapter, the veg;etable tribes woukl remain inert in 
the seeds till the substftncc of these mingled with 
the mass of inorg:anic matter, if they were not acted 
upon by external agents. That action continues 
during the whole life of the plant, aod the develop- 
tiients of all the parts Is so much modified by it that 
unlesfl we, with very great care, average the appear- 
ances of tbe plant on all soils, in all cUmatcsij and at 
all seasons, the character that we observe ia a com- 
ound one, of which some of the parts belong to the 
plant as a plant, nod others to the circumstances in 
which it has been plnced : aiud to estimate these in a 
matmer even any tbing approaching to satisfaction, 
requires a very nice and discHtiiinating analysis, — 
an analysis rather too nice for the majority even of 
those who turn their attention to systenis. This 
cause of difficulEy is felt in the claasilication of ani- 
mals as well as in that of vegetables; but among 
wh*t are called the higher, or more perfect anlDials, 
it is not quite ^o perplexing, 

Abother cause of didiculty is the uncertainty that 
we have as to the known and the unknown qualliie^i 
or properties of plants. Compared with the num- 
ber of species, the number of properties that are 
known U remarkably small; aud^ of very many of 
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those Uiat arc the most curious, al) lliat U known is 
obUioed from a dried specimen, or even a dried 
portion, which conveys about &s much information 
respecting thp habits of the living «i]hj«ct aa a 
pickled herring does of the habits of that fiib, 

A thinl, and probably the chief cause of the diffi- 
CTiUy consials of our ignorance of the relations wbicli 
the different properties of plants hare to each other. 
Ill $ome inst^nce;^ we find thnt there in a correspond 
dence in several characteristics; but the casea in 
which there appear what we would call cantradic* 
tory characters are much more numerons. Thus, 
that they sthall not form lateral buds, h a very gene- 
ral character of the cuntferie, or cone-boaring trees £ 
and il accords with another cbaracter^ — the parallel 
■trui^bt vessels in the leaves, and also with the easy 
leavage of the timber* Hut those characters must 
not be supposed to have any absolute and invariable 
relationship, for the arbor vitee^ and some others 
that hare cones, and the pinua t^atiabitUf which is a 
flr« can put out lateral hud^ ; and tbc wood of tlie 
Urch ts much more tlinicnU to split tliao that of 
many trees with reticulated vessels in the leaves. 

These anomalies render it extremely difiiculi to 
get a pt^>per Qomenclature ; because^ take what eba* 
meter wc will, as the one upon which we arv t^ 
fuuud the naniPf and with it the onter or the other 
division* we always meet with some species that 
wants that ptirticular character, and which yet has 
so ni»ny of the others, that to common ohAervation 
it Rt^ems to belong to that very portion of the ar- 
rangomeut frum which it is excluded by ihr name* 
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Bi^aiiles tlie dilDcally Uicre U in Imding appro- 
priate Bignificant names for orders, or genera, there 
lit diHiculty in the names of individual pUuts. Th^t. 
in part no duubt, arises fram the ij^noratice in H'liicli 
mankind were of ih& true nature and qualities of the 
plants* at the time when the names wert first gin en 
to them. That the name should ho one sound, or 
combination of sounds, rather than another^ proves 
tijatj in very rude and ignoraut states of society, 
lUi'D must have had some reason or other for the 
application of tht^ nani^ in eacb class; but its the 
local names given to Uie same plant are nut only 
did'ercnt, but difi'ercnt in meaning, in cases where wo 
can catch a glimpse of tUat very vague and unsatis- 
factory meaning that we gel by etymology among 
nations that speak difTerent languages — and as tliey 
are also different in diflercnt districts of the same 
country, where, pronunciation upart, the language of 
orflinary intercourse is the same — we are not per- 
mitted to conclude that they have heeu applied with 
any knowledge further thun that of the general ex- 
ternal appearance of the plant. AV e do not even 
know to what sta^o of the vegetation the name 
applies; though* in plants that are useful, there is 
little dotiht that all the local ntimes have been 
applied to the part used, and that all tlie other parts 
of the plant have been considered as merely auxili- 
ary to that, and huve hardly got any nam**s till the 
people began to seek for renown by showing olf in 
something Ittc a philosophy of them. Thus with us 
the cereal or corn grasses, and the legumes, are all 
namt-d after the seeds ; and when the name is men- 
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tioned, it is the seed only to which in common 
sppecli we refer. When we speak generally of corn 
or pulse, or even when we are particular, as when 
we say " white wheat/' or *' Windsor beans/' we 
ti^ver mean any thing but the f^eed ; and if we*wish 
to allade to tht plant of which that seed is the pro^ 
ductioti, we always add another word expressive of 
(hat — thv word stalky or plant, or something imply- 
ing the same ni^anitig^ 

With those names that have been given in what 
we not improperly call the *' middle ages/' — ait with 
the nations of western £uropc they were interine- 
diiite between i^piorance and true knowledge, — the 
case is not improved. At that time there w«re 
many superstitious qitalitics attributed toplautft, and 
names given in consequence, some of M'bich are 
ludicroas on account of their absurdity, and others 
ab»oUltf ly revolting from their profanity. The 
names that are connected with (he exploded macbt- 
nery of witching and diabolrie/* are sometimes 
amusing:. Such names as " Our blea-sed Lody's 
mttk-thistle," and '* pigeons'-grcase/' may he al- 
lowed to pass muster: hut it is somewhat too bad to 
call a plant " The Holy Ghost/' nor is tlie mutter 
much mended by the scienti^c aamei Archnngi'- 
lica/' and when tlte ** pigeons'-greasc"— the com- 
mon vervian (verbcra) — is called "the A herb," 
that mnst be an abuse of the epithet. These w«re» 
however^ it will he said, the times of i^oranee «nd 
superstition, and we must not expert tlint the ftdks 
who tired then could be wise abore what they 
knew. 
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Well^ how stands It Kritli t]ie nomeucjaturc of tlie 
present day? Why, if it be not so apparently 
impious, U is manifestly as absurd. Very many of 
the new planU, and not a few of ibe genera, as well 
u some of tbe orders, are ealled after buitian 
beings; and tbere is even a terminal distinctioti to 
Jet us know when the name is the reward of labour 
and when it ts purely honorary : the radical pari of 
the word may be English, or Germaa, or Kuss, or 
any language, however unmouthable, the users of 
which have names, and either fmd out plstnts, or 
win the favour of thosi^ who do; and then comes 
the terminal a for the discoverer, or the una for 
the honorary attribute. It is all very well that the 
discoverer of a plant should have the merit of bis 
discovery ; hut it is rather too bad that the fact of 
having been first seen by such an individual should 
be the only information given by that name, which, 
if it is to be of any use at all, should be a key to the 
general character of the plant. The discovery of 
the plant is a something* but, as contributing to 
generul science or useful knowledge of any kind^ it 
is tliG smallest something that can by possibility be 
imagined ; and if all that is known about it were to 
stop there, the discovery would not be worth the 
having. As to " complimenting'' apatron of science or 
»nyother influential person with Uie name of a plant — 
perhaps it should riifhcr be said, complimenting the 
plant with bis name — -it is not easy to see how it 
dilTers from a farmer calling a calf ar a pig after bis 
landlord, or aa anthor calling a book on astronu- 
ttiical observation, Scuthianfi,'* in compliment to 
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Sir Jamoa South ; or^ which la perhaps nearer the 
point at issue, my callio^ this book " Bro^cnianaf' 
for which that niost iirofonnd botanist would, I dam 
ftay, not be orer aud above thankfnl. But it ir not 
to the lortla and labourers of the vineyard aJoD« that 
the supposed honour ia done ; those who know and 
cure little for the ^(udy, come in for their share; and 
a story (whether true or not is another matter) is told 
of n certain " nomijhctor^' (tliat is about the word) 
who complimented his wife with the name of 
many pretty Howerv aa would have formed a noac- 
gay — althougli her only recorded labour 111 th« 
acicace — soups aud aalads, pickles and preserves, of 
courw excepted — was the destruction of a kortns 
' MtceuM in his nhsencc, in order to prove her thrift by 
seilin^L^ the paper to the snufTnian, 

It is recorded that the first man gave names tn 
*' the cattle, and the fowl of the air, anil the heasts 
of the field;" and really it is to be wished that he 
had e!(tended his nomenctaturo to every natunil 
production, and all their localities; for "a com- 
modity of good names" issadly wantrd in every Uiin^ 
else; — in Iwtany, in zoo1og;y, and in geography. In 
the lutler science it is easy to Hud somo l^ird of Uie 
Admiralty wlio may or may not have h»ea " rngi*- 
ler*?d to fame eternal*' in any oiltrr yssty, sUuidinj; 
nionurncntjd some live hundred times over, in 
moiinUktti, [iroiunnliiry* bay, creek, strait, uralreant, 
antid tlir dcsudHtion of the polar ice. 

Thi5 nhhiinl nontenrlnture (nnd it tn Ihn mure 
alMiird Hnd the more reprehensible the greater thn 
knowlcdj;r 4»f Ihonr who jrmrlifir it>, which citlier 
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conveys no information iit all, or conveys informa- 
tion wMcU Uas nothing to do with tho nature of that 
to which it h tho mde%^ leads to very much of the 
tincertntuty that is felt in the classification of plants. 
Namen that have no meaning aru m completely equal 
aa names that have a perfect identity of meaBingy 
and may he made to change places in any way witlt- 
OQt violence to congmity or propriety of aiiy kind : 
far all the tranftpositionA and tranamutationg that can 
be xnade amou^ noDaonflo,come not ivitUin the Umita 
of aeose, and therefore can, in themselves, do that 
neither good nor harm. Hut as respects man- 
kind, and especially the portion of mankind that 
want to he instructed , which inclndca the greater 
^nnmher at all times, and tho whole at one time or 
other, tho case is very different, and in the science 
of plants (for people will consider that the nonsense 
is part of the science as well as the sense) it is very 
mach to be regretted, both as it discourages those 

■ who wish to learn, and as it embarrasses those who 

■ are already learned- 

As there is, in very many cases, no reason why the 
plant should have tlie name lliat it hears rather than 
any otiier pronounceable comhinalioti of syllables or 
sounds; and as there is, iu hut too many cases, as 
little reason why it should be placed in one order 
rather than another, tlie whole nomenclature be- 
comes a mere matter of authorities; and thns, in »s 
far as that goes, the science, in respect of ihe cl^kssi-- 
tication— and that is a very essential part of it, the rest 
being individual or unconnected facts, — the science 
of plants is still much in the same stale as all the 
2 
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sciences wero when it was the practice not to beliere 
in the truth hul in the Stagy rite; and though antho- 
' rity may be all very good in those cases where no- 
IhiDg hat authority can be got, to rest upon it is 
stopping short, oven at the ll»reshohl, in every case 
where actual knowledge nii^ht lie had. 

There is another evil that arises out of tlie autlio- 
rity system; it holds out a temptation to false glory, 
' ftnd tempts even those who otherwise could and would 
-do better to call namc$/' ipj^tead of inresti^ting 
truths - How the mischier h to be avoided, it is not 
in the present stale of our knowledge easy to any: 
hut the fact is certain, that when a man of scieulitic 
habits examines a plant, and findsij not some properly 
that does not cxht^ hut some properly which hsis not 
been discovered, in those phinls that have been pre- 
viously classed with the one in question, be is robbed 
of the glory, and tbe rest of the world are robbed of 
much of the utility^ if he does not alter the clasftiH^ 
cation and even the name; and nnlesa the propi^rly 
be of so important a kind as to give a new use in th« 
arts of life, the knowledge of it U conlined within 
very narrow limits. Besides, the mere change of 
the cUssificalion. or tbe name, may be made without 
any discovery worth notice; and, as the doing of 
that is the popular part of tbe matter, there havo 
been many wholesale bcslowers of names that have 
never actually discovered so much as would warrnnl 
Uie changing of the most trivia] 4«pithet. All these 
changes are very perplexing; and when onr ibnt ]ua 
'}'ot to bfi initiated into all the coutradietory and 
clajthto^ nomenclatures is atttractetl by the appear- 
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iiDce of a i^lant, he must puzzle himseir, perhaps ten 
limes as long as it would require to kuow all that is 
kuDwn about it, before he can settle '* under which 
kin^, Bezonian?" he is to admit its style and 
title. All that can ^vlth any thing like certainty he 
said in the present sUte of matters is, that th« know- 
]«dge upon which a proper arrangement of plants 
may 9ome timo or other be founded, is making more 
progress than it probably did at any former period 
(and even that is not a matter of absolute demonstra- 
tion) ; but when it will be as matured and perfect as 
the systems in the science of inorganic matter, to say 
nothing of the abstract sciences of nnmber, magni- 
tude, and quantity, there do not appear to be data 
for deciding. 

Botanical classifications are of two descriptions — 
artiScial ^tid natural ; but though the latter com- 
prise, or should comprise, much more knowledge 
than the farmer, they are not absolutely different in 
kind. The foundation of the artilicial system is, so 
far as it extends, just as natural that of the other; 
&nd the very unsettled and changing state of the 
natural systom proves that, if it be calculated to 
conveyor embody more taowledge than the other^ 
that knowledge cannot be obtained without some 
difTiculty. The only artificial system of which it 
will be necessary to mentioD briefly the outlines i«, 

The LimitJtan System* 

The LinnjFan system, so far as it extends, is re- 
markable for its clearness and simplicity. It is 
founded entirely upon the number and arrangement 
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of tbe stamens and pistils; and were tltesc foimd in 
all plants, and the numi>er and arrangemeat in the 
samct species always the same^ the system, though it 
would not even then convey any information as to 
the natnre of the plants (and of that the inrentor 
was perfectly aware), yet it would form an easy and 
complete index to the knowledge of one plant from 
another, and that is at least a be^iomng, Bui a 
very large number of plants have no risible flowers 
fttall; the majority of plants are in flower only at 
particular seasons ; the number or the arrangement 
of tlie stamens and pistils varies in plants which are 
in every other respect the same ; and plants may be 
dilTcrent in every other respect and yet similar in 
the i^tamcns and pistils, or they may differ in those 
ftnd yet agroo in many otltera of equal or greater 
importance guides to the uses of tbt" plant. One 
of the cases in which it is mo»t desirable to have a 
sht^rt and simple system — a system that does not 
TcH|utre a profound professional botanist, but may \m 
part of the oammon education of all tolerably mlu- 
calt>d persons—IB that of coming to n<?w places in 
ftearch of Irees. A system of that kind would bo 
very dt^li^htful ; the tuan having it could nvver onco 
•tir on the eartb^s snrfaco without acquiring know* 
ledge, and a aesf would be communicated to Ira- 
velltDg, whether for short or long distances, or at 
homo or abroad, whicli would fill up very delight- 
fully, Hiiil far from nnprtifitably, those intcrvaja of 
time Hhich at home are spent in tbo ordinary relax- 
alionu of social and a hich at present eitlier hang 
painfully npon the minds uf IhoBo who travel or ar« 
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Tasted to worse purposes. But the Liau^^on sys- 
tem ia of little use id cases wli^ro there are not 
flowers, wb^^lUer tlie secret arise from iLe fact that 
the plant is flowerless, or from tlie circumstance of 
Dot beiD§^ seen in the Howeriug season ; and tiius the 
system fails altogether in llie very oases la which it 
woahl be most valuable and certainly mc&l desirable* 
The inventor is not to be blamed for that; for> im- 
perfect thotigh the systeoi bo in general application, 
it is beautiful for its simplicity, and where it can be 
applied it is applicable to very conspicuous, very 
aUractive, and very essealial parts of the plants, 
Lin^sus saw the imperfections of it, even aa applied 
to the plants that were known in Uia tune, and in 
supplement ba left his fragments of a natural sys- 
tem ; and had ho lived now he would, in all proba- 
bility, have formed an artificial system with a some- 
what wider range. It haa of late been customary 
with some to decry and try to ridicule the Swedish 
botanist; but, if wo may judge of them by their own 
achievements, if none but such as they had been 
alive at the time and since, we should yet huve had 
no system tquai to the artificial one of LinuaQiu^ 

It is true that the misapplication of that system 
has certainly tended to retard the progress of philo- 
sophical botany ; but neither Linnaeus nor any man 
el&e can, in fairness, be made responsible for tho 
misapplication of his invention ; inasmuch as there 
itfipears to be nothing exempted from misapplication 
by folly or by some other quality; and it would 
Dot bo difticull, could one useful purpose be served 
by it, to point out very gross misapplications — 
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inuapplicatioru calcnialed U> lead to eirori of « 
njQCb deeper character thia any that bare been pro- 
duced by tlie mifiapplied svstcm of Lion^us. 

Tbe radical faalt of the LtniqK'an »yat«m is ibftt^ 
in Lbc bigber dcparlmenU of Ibc study of vtgeta- 
Ulci, it in of no valde wbatever, — tbat no conclusivti, 
aa to tbe geoeral babiti^ cailivation, prodoctfl, and 
UAfS of tbe plaat, can be drawn from it. And that 
in \ ery (rue ; for the foandation of tbe syshtem is 
liot one of functioQ, but of mere fomi* and of form 
which IB not essential, Eveti id pbenof^amotis 
ptantA, the mere fact that the seeds are fecundated 
iind ripened ia the ocdy coDcluBiou tbat can be 
drawn from enfloreftcence* and tlie diflVrenve in 
Ibt! form of tbe flower lends to no spiM^iGc diO'cr- 
encc, even in the manntfr in which those operations 
»rc accomplished ; and if the distiiK^tioii^ of tSio 
(Joan*an cluiii^cia uud orders throw no light upon 
tiuy difTcrcucet in llie maturing of tbe aeeda, so 
)4« (o he fit for gorminalioiif it would he euiitr:iry 
Ut all analogy to eiprct thiil Ibey could tukc up 
ihv phy!iiolo|j;y of the young plant at an after perioili 
atid aRbrd us any knowledge whatever of the mode of 
i;erniiuatiun» or the form, hjibit8» and f|ualilieH of Ibe 
inulitrc plnnt thut tipriuj^ji from ibat process^ The 
fortn of the stiimcus und pi»liU in tlie flower haa 
no tracrahlo connrxion mth any one <|uality of tbe 
p»irt'Ml-|dunl, even in those qunlitios upon wbirh 
iu external appcaraoee dependfl ; and, ihcrrfore> 
wc cannot expect, in tJiat form, any clue to tbe 
fulnro pUnL Thr tjualities whith, in tbi-ir uuiun, 
lorin^ or ratlior chuntctcrizc^ that which we call 
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a pJanl, are co-oxistenU Lherefore. tLc ona 

could natt by possibility, origindly sDggest (be 
exislence of thft other ; because, before any one 
Uiing cftD lead originally to the knowledge of nn^ 
other, in any case, they must have been seen in a 
former case in the relatioo of cause and eflect, and 
cuuse and eflect U a relation of succession and not 
of co-existence. As the knowledge of the number 
and arrjungeoieDt of ibe atmneas and pistils dovs 
Dot reach to a single functioD, not even to the fertili- 
zation of the embryo seed, it is m non tequitur^ and 
li^is DO tule to tell but that of its own e^ialence, like 
guy other insulated appearance in nature. Granting 
tliut it n'ere a link in the chain of causation (which 
is granting more than mer« form will ever receive 
■t our hands), it is a final link ; and unless we can 
continue the succession unbroken, we must not 
attempt to reason; were that poftsiLle, M^ere more 
priority in time suiRcient ground ior predicating 
the sequence of cause and ellect, then any thing 
whatever might he made the cause of any other; and 
there would he an end of all reasoning and of all 
knowledge. All that we van conclude, when wo 
find any mode of flowering on any plant, is, that 
the other qualities, whieh we observe in the same 
plant, may be t.-Kpectcd ia tlie young plant from 
the seed ; and, as many of the external appcaracces, 
and thoso of the flowers among the rest, are pro- 
duced, or varied at least, go as to appear much 
tho «ame as new oncs^ by external causes, a person, 
tint accjuainlcd with the appearances of the plant iij 
olhL-r circum^tuuce^, would predict the rcappearaucu 
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of Ihose accidental characters in tlic sc«d1itig:^ 
jast as readily aa those that nre lesa dependent apon 
circumstances. It is a weU-knowo h;ibil of some 
gratisea Uiat when tbtsy are in very dry ftitaalinDB 
Lhey form bulhs at the root, while in situations that 
nipre moist they do not; and if a person were 
rnmiliar with one of those grasses in one of the states, 
and knew nothing of it in the other, what should 
prevent hiin, or how could he aroid, concluding that 
it would have that character on all soils and situa- 
tions wber« it could he mado to vegetate? One 
other consideration will more clearly show the fal' 
lacy of atteniptiug to deduce one external appear- 
ance or form of a plant from another ejEternal ap< 
pearauee. The caDtiexion that we fancy cannot ho 
a succession of cause aud efleet, because it will go 
cithtT ead foremost; and» with tlio exceptiott of 
fHppltf an d demand i □ poll ti cal econom y— whiefaj 
though co-existents, are sometimes introdace>d 
cause and effect, alternating with each otlier— there 
is probably no Buccessioti of causation that will ad^ 
ifiit of inversion. Indeed, if the inverting of it ho 
not an immediato and prdpable ahsardily. we may 
always be certuin that ii is no instance of causation 
at all. Now we find, by e&perience> that the same 
flower is much more certain lo come from the cut- 
ting or the bud of the same tree, than it is from the 
Hee«l which was prf^ceded by thut (lower itself. Thus, 
we must not find fault with the syatem of Lin- 
naeus, hociiu»o it will not f^ive us that iuformaliDu by 
iuference whivh eiinuot, iu the nature of thiagfl, he 
obtaJued but by direct observation. 
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Tbo practical evil charged against iLe systom in, 
at first sigblt of a more serioufi cbaracter ; for it 
seems to consist in degrading the name of science, 
by applying il to that wbicb cannot be regarded as 
seience at uJL But tbe system was neier iutcnded 
to b« in iteelf science, any more than tbe alphabet 
^ langnftge^ tbe Bigna in algebra, or tbe markB for 
Biusical notes, are, in tbemaelres, science ; and y<et. 
on tbose anbjcota, there was, probably, not mncb 
Bc£«nc6 before they were naed. It ha» been mnch tbe 
9ame with tbis simple arrangement of plants. It 
has brought to the study of plants very many por- 
■oiis who would or could never have made their 
way tlirough tbe intricacies of science ; and it huA 
siade many patronize tltc science, and find those 
tvbo bad tbe capacity tlie means of estcrcising that 
capacity, who, but for the easiness of tbo aysleni, 
and tbe ecl4t which oven a Imowlcdge of it gave 
them, would have remained in utter indilferenco to 
it. Hence, tbe vast numbers of now plauts tbal 
hare been discovered ; hence improvementfi in the 
culture and products of the garden, the field, and 
tbe forest, wbicb never before had any existence ; 
and, bence, even tbe greater p&rt of the materials 
that have been collected^ and are collecting, uul of 
whichf if upon any things a good nuturiU BysLeia 
may one day or other be formed. That the syek-m 
conveys no information, but the fact of those ap- 
p^ar^mccs on which it is founded* i* true ; il is 
equally Irwc that nothing can be philosophically, 
or even safely, deduced from ll ; and it is, moreover, 
true that a person may know the Linmcan characters 
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or dyke, in the same grove, or on the same common 
— C) noble 1 it was a discovery! — and if no odb had 
named it, it was the buiu of mental delight. To 
give pleasure, is the ultimate object of all Iiumnn 
study and exertion ; md here was pleasure, abun- 
dant — almost univnrsal — for something flowers at alt 
seasons, and within the reach of all. And it must 
not be thought that there was no higher result. Tho 
beginning of all things are small ; there was a time 
when the moat ^ant tree in the forest weighed not 
the ten^thoiisandth part of a ^raiti ; the greatest 
man that ever drew sword or wielded sceptre was 
once a mewling baby * and the philosophy of New- 
Ion wfi3 fonnded on A, B, (J: and, but for their 
small beginnings^ the lofty endings never wauld have 
been arrived at, To take pleasure in plants- — in 
any thing that grows and lives — is a living and 
growing pleasure. What is lo* ed, must be ex- 
amined and thought of; and tliat examination and 
thought are the foundations of all science, bow 
lofty and assuming soever* It may ho all vt^ry 
well for those who are up to despise the ladder; hut 
if tltey attempt to kick it down, that is only prevent- 
ing the ascent of others: and there is little doubt 
that the abrogation of the Linnaian, or of 
such artilicia] system^ would greatly diminish the 
nnmber of ainatent botanists; who are, after all, 
in the fair road to the more recondite seienee of 
the aufjjcct, whether they may ever go the whole 
length or not ; nor is there much doubt that if they 
can they will. We must be careful not to confound 
ft simple system, which preleuds to nothing but 
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nor eren genna, no, nor species or variety— it must 
e indiridaal. In the Hctencea of actual and taugU 
lie esiat*jDce, getieraliRalion, however skilful it may 
e, is not knowledge ; it is merely the arrangenient 
f knowledge after it is obtained * and where there 
is an over-dispositioti to genernli^e, there is always 
ome danger of neglecting those nicer shades of 
Agreement and disa^ecmentf upon which so much 
of the philosophy of the matter depends. 

Of the structure of the Linncpan system, it must 
suffice to say (hat there are twenty-three classes 
founded; the first thirteen on the number of tho 
stamens, the neit «even on the arrangement or in- 
'on of the stamens, and the remaining three on 
positions of the stamens and pistils with regard 
to locality* The classes up to ten have their names 
those of tho eorreHponding numerAU in Oreek, 
b the termination andria^ to imply Ihiil it is the 
number of stamens that is meant. The eleventh 
class is named from tweke stamens, but it includcif 
those which have any nuitiher from twelve to nine- 
inclusive. The tnelfth class is named from 
nty staaiens ; but it includes those that have a 
greater number, provided the Blamcns arc inserted 
' in the calyx, and not into tlie receptacle, the ovarium, 
or the petals of the corolla. It has been mentioned 
that the origin of all stamens is in the peduncle. 
The thirteenth class is named from many stamenF^ 
which have their insertion not in the calyx but the 
receptHele. The fonrteenth order is named as having 
two powers^ beeanse there are two lon;^; stamens 
uid two abort ones ; the two powers, which do not 
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me»n ftny other qaalily tban their mere Irsgtli, mre 
the two long fttamcDB; and, ac^rordin^ to the mamt 
mode of eipreuioD, the lifleeDth clasi, in vliich 
there are four long stamens and two Bhorl one;*, is 
nanied ai having four powers. The sixteciith order 
IB failed one brotherhood, the serenteentfa two, and 
the eighteentli manyi becanse the stamens are ia 
tliome wayft anited together. The nineteenth claas ia 
called from the stamens having " a similar ori^n; " 
they are united in the filament; and the flower* are 
compoitntlt or bare many floretA or little flowcn 
on tlie name receptacle. The twentieth h named 
from the union of the stamens and pistils, which is 
Ihr character of the class. The twenty-first is 
named as having one house, because the stamens 
and pistils are always on the same plant, hat in 
dtlTercnt flowers. The twenty-second is named fn>m 
two liooseSi because the stamens and pistils are in 
flowers on different trees ; and the twenty-lhinl 
cliijtSr which is rather confnsed and unsatisfactory, 
is named as having various unions, heeiinse the 
stamens and pistiUare sometimes in the same flower, 
BomelimcR in difTerent flowers upon the same plant, 
and sometimes in flowers on dilVerent plants. I'hr 
greater part of the classes, cfLpecinlly those in which 
the stfimeoA are numerouSp are liable to anomnHcs; 
as the stamens are sometimes abortive or do not 
come to maturity, »nd at other tlmeA their pUceK 
nrr occupied by additional petaU in the corolla. 
It was formerly mentioned that certitin dimiidiihed 
actions of the leafy structure of Ihe plant are at- 
leuded will) au additiotial production of flowers and 
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frtiit: and it shoald seem that, by un inlermediate 
culture^ the stiimetis, sometimes in part, or even 
to their wbple number, are conTcrted into petals. 
Rosea, wliich have only five petals, ami have a great 
Domber of stamens in their natural state, are rvn- 
dereil double by culture ; aoil a tree bearing double 
rosea will oft«D return to tbe producing of stumens 
when tbe rulttire \& neglected. Tbe dahlias, which 
Are now ao ornamental even in the gardens of 
cotlagerfi, are remarkahle inslancea of this eflecl of 
uuUure. It isneoidl^ss to stddj that, when tbei^laDieDs 
are obliteratedj the seed-bearing faculty of the plant 
i» at an end; but it is probable that, along with 
tlial, the tendency to g;row by parting the tools, by 
slip*, by buds, and other metbods, is augmeuted. 
The twenty-fourth oider contains all the urypta- 
gaioous plants, to whit-^h of cour&e ih« syatem does 
not apply* 

The orders iu cueli of the first thirteen classes are 
founded on the number of pistils, as Ihe classes 
themselves are oo tbosa of stamena; and it is a 
canons fact, though one from which no conclusion 
has been drawn, that there is hardly a Hower with 
ttleven stamens, or with nine or eleven pistils. The 
onlers of the fonrteenth and Hfteeulb cliisses, in each 
of which there are only two, are diHtinguiahcd by 
the fruit ; the sixteenth, st'vcnteentb, and eighteenth 
by the number of stamens; and the nineteenth by 
rarious, and not always very satisfactory, characters. 
In the remaining classes of pbcnogamous plantii^ ns 
the number of stamens is not a character of the 
elava, it is made the character of ibc onler, 

R 
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As the principle* of the artificiid system do not 
apply to Ihc cryptogumous plants, the orders into 
wUicli lie divided that class are natural, or founded 
upon the general economy and hubils of the plantft* 
as far as these were known to the author of the 
system. More minule examination of the structures 
of those plaota, that has since been made* has 
occasioned a different, a more minule, and a more 
accurate division; and even the followers of Lin- 
nasus found it necessary to add one to his foar 
orders. They were these: First, Ferns (j^tif^t)^ 
which are the largest, at least of the land, cryplo- 
gamous plants. In warm countries, moro especially 
in the southern hemisphere, some of them rise to 
such u height as tu merit the name of trees. They 
have their fructification, or productive matter, what- 
ever it may be called, generally in the leaves. The 
roots of louny of them contain a considerable quan- 
tity of farinaceous matter, and sene some of the 
rude nations as suhstitutes for bread, Secondly, 
Mosses ( miuci^, which have separate leaves, and 
bear their produclive matter often on stalks ap- 
propriated to that purpose. Thirdly, LiverworU 
(heptitica)t which have the leaf und stem united 
into what is called a fronds or expansion, und have 
tticir productive matter in little sacs (/Amr^^ with- 
out any lid, or operculum to tliem, as is the case la 
the mosses. Fourthly, /l/^re, incliidinp^ sca-werds 
and lichen, which are without any parts to which 
the name of leaves can he given : they have their 
productive matter imbedded iu the suhsLance. 
Fifthly, Fuuffi (mushrooms), s))ongy subsUnces of 
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rapid grovrtH, having their productive malter un 
varioaa parU, but generally very minute; and pro- 
bably passing through several stages of growth be- 
fore thoy l>«conie visible* .Small roundish vcsaela 
ID them are sometimes called needs; but as these 
are filled with grains of powder, alraosl, if not alto- 
gether impalpable, they are ia all probability vessels, 
each conlaining a vast number of grains. Such is 
an outline of the Liunc^an system ; and the detailn 
ftre so easy that tbey may be learned by once read- 
ing any of the commoa elemenlary hooks* 

There were Home anomalies in that $ystem from 
the beginning ; and as a more careful examination of 
the vegeUible tribes, more efspeciiilly those of theef^ua- 
torial and soulbern parts of the globe, was extended 
and became more accurate, the anomalies increased 
in number, till in some of the orders the excepliona 
to the rule became more numerous than the ac- 
cordances with it; and thus some change became 
necessary for the sake of consistency. Whether the 
LinQsaa aystem could have been so remodelled as 
to get rid of these anomalicsT and still arrange the 
plants according to the form of tiie essential parts 
«f the flower, or whether the whole reproductive 
process could have been so much cleared up as to 
include the cryptogamons plants with some more 
precision than belongs to the five vague orders that 
have been named, it is of little consequence to in- 
tjnire. The fact is, that it has not been done ; and 
thus the natural system became necessary, and for 
scientific purposes is certainly superior to the 
former, as it leads more direclly to the general 
R 2 
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properties^ the habitat and the u$cs of plants. We 
»hall noticti <tnfi or iwo of the cUaractcrs on wbicli it 
lA fouaded. 

• 7%e Snttirai System. 

In order duly to appreciate the merits of wUat in 
CDDsidered to be the natural syfllem in the arrange- 
ineDt of T«jf;etaht4^t, it is nece^ary to c-onaidpr wbftt 
ought to called a NATTHAt. oiii>FR, Th«r9 is 
no relationship between one plant und Ktiother* 
farther than Birailarily of slniclnre and habits; and 
iherefure that order will he the nearest approxi- 
mation to a perfectly natural one, in which there t« 
a near coincidence helveen the greatest uum)>rr of 
characters and hahits; and if tJie approximation i« 
even tolerably close in a number of particulars* tli« 
order will be much more natunil than if the coiD' 
cidence were only in one partictila.r, how perfeot 
Boever it mi^^ht he in that. 

If we are to arrive at the same extent and accu- 
racy in our Lno^ ledge of pknts. we must not ima- 
gine that* with all its simplicity, the Linnjean system 
will forward us a jtii more than the other. The 
want of a " royal road," which waj^ long ago de- 
clared of geometry, is equally true of cvyry science ; 
and AS long as people continue to bo born without 
iny knowledge, bo long must tJie ncquiring of the 
itune extent and accuracy ho the result of the same 
iabour, [t i» true that the knowledge which wa 
derive from books and in^tructora put* us sooner in 
Uje way, and saves us tho long and painful iiitesti*^ 
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gallons that are inseparable from original disco- 
veries ; bul in proportion as ibeae ahorten die pra- 
vc$s in tbe ipdivtdual instanct^a, they increase llie 
Qumber of" these, so that) in proportion 43 any one 
generation 6nd« more done, and eader modes of 
doing it, tlie individuals of that generation find mure 
to do. On that account, tUouj^h it may he much 
easier now for any one to attain as much knowledge 
<jf plants as existed tu the days of Linua'iia tlmn it 
wad then, it by no means follows that less talent, 
less time, or less labour are now necestsary, in order 
to make a man comparatively as good a botanist as 
he was then. There are many persons yet living, 
and in tbe full possession of their faculties, who 
were accounted very good botanists in their day^ 
hut who now, from having stood still while the 
science has been advancing, are very tyraa compared 
with those who are much their juniors in years and 
tlieir inferiors in talent. 

The diflerencc between the system, — hetween 
any system which is artilicial, whose principle iji 
an alphabet, and the volume embodying which is a 
mere vocabulary, — and a naturul system, founded 
on the knowledge of tbe subjects which it pro- 
feeaes to systematixe, is simply this ; — that, in the 
artificial system, the dilliciilly, the real knowledge, 
that which alone requires thought and study, does 
not corae till the genera, the species, or perhaps 
even the individuals, are arrived at; while, in a 
natural system, the tug of war*' is at the very 
threshold ; and, when that is once crossed, all is 
ease aud pleasure. And who that has seea the 
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unJeiit m\n*\ of youth wridiing and Atrdggltbg uutJer 
llie load of uiireoiored difliculty^ which the curse of 
" easy in trixl actions/' and yet more easy tuUm, 
has heaped apan it in one case, but must exult tbat^ 
for the benefit of those who do wish to b« instmct4^«l 
in kuowUdge^ a systt'ni in which ther« is d<» aocli 
Load upon the niiud — ft lo^d under which nine-tenllia 
of the students of almost «v«ry subject that recjQire* 
thought are most cruelly broken down, and " dnne 
to dulne^is" for life- — has been introduced into the 
delightful science of [>laDts — tlie most delightful 
and ibe most useful of sciences. Tis well thml 
the artificial system should remain^ for ihi; sake of 
those that neither can nor will understand the 
other* because they may give that edit and that 
aid tu a scicoce the eilension of which is expcnsire^ 
which men of greater raental grasp and penetration 
have seldom either the nieana or the leisure far 
giving ; bat still one cannot be too thankful that 
thosa who have the capacity of doing better should 
Also Itare the facilities. And, in consequence of 
the gTtfAt and general good which the promoters 
of that more rational system pursue, we otight to 
be gentle (o any little slips and errors which they 
may make in the pursuit. Where labour is serere 
and long, the labourers must sleep sonietimes : anil 
it is in accordance with the genemli law of nature 
that those who have the most active minds, hare 
tbe wildest vagaries in their hours of slumber. 

The grand advantage of the nuttiral system is 
thnt it regards any plaut as one orgauixed and nym- 
metrical being, having the law, or tlit habit, or 
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whatever else it may be culled, wUicli maktis tt 
that plaut and not amothcr one^ stamped upon its 
whole organization, iLrou^hout its whole existence. 
All the parU of that organ ization may be much 
varied in their natural appearances — ^their shape* 
their colour, their number, their consistency^ and 
their duration. All the evolved parts ure the 
results of Jitimulation ; the stimuli are all from with- 
out — were it not for a certain degree of temperature 
Hud humidity, the seed would not germinate at the 
jlrst, and tho plant would slumber in au endless 
winter, (il! the action of physical causes reduced 
it to dust, if it were not for the shower and the 
sunbeam of the spring: and, therefore, the result 
of the stimulation, be it what it may, must depend 
partly on the stimuli m well as on that which t« 
stimulated. We have a striking proof of that fu 
the mode in which varieties of flowers are pruduced 
from the application of the pollen of one plant 
Id the stigma of another. The resulting flower — 
that is, the Hower obtained from the seeds — utways 
partakes of the qualities of both; and those who 
are in the hubit of performing the operation fre- 
f]|uently, and know the elFect of situation and cul' 
ture upou their plants, can tell very nearly what 
will be the appearance of the hybrids. 

This same illustration proves that there is, in tb« 
tiling stimulated, an identity which it will not 
reUntjuisbf and which cannot he altered beyond 
certain limits ; and it is of course the same with 
tht^ stimuli of different earths and atmospheres^ as 
with ibosa of diflereat poUens. Thus, while the 
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Bcientinc botaniiiL allows for all the rarialioDs Uiat 
may be prmlucrdt he has still an ancbangeablc 
identity in hta plant, hy which, if his iuformation 
be of the jirojier kiod iind dcgrep.^ he can he certaia 
of it amid all its changes. This unchangeable 
identity is the natHmi character nf the |ilanl, as a 
species; and could it be analysted into all the per- 
ceptible partd of which it h the g;elieraliKatjant 
and each uf these perfectly aud clearly expreMod 
in words, the science of botany woald be retidertfd 
as plain and demonstniUve us the science uf ge- 
ometry. In geometry, there is no umr^ntal a parte 
ret, any more than there ia in botany. Orders and 
Rpecieii aro formed by analyses, ia the one science 
just as much as in the otht^r; and if the analysis, in 
the CHLse of plunta, could be rendered aa plain and 
perfect as iL ia in the ca»& of magnitudes, the :»cieuce 
of the one would be founded as much upon demou- 
fitratiun a,s the other. What is lliat which we call 
a solid, hut a figured magnitude having three di- 
mensions, each one posited at right angles to the 
other two ; autl that is one ord^f in geometry. 
AniilyiKe away one of the dimcu^ions, leaving the 
other twoT — and there is a second order — ^turfavt: 
analyxe away another, and there is a third ordtr, a 
line. Then of any of these orders there are tuanjr 
species, air uf which are distingaishable hy a liir- 
iher analysis of the parts or properties that rnnsti- 
lute the order, tboagh they do not of necessity 
L-uter into the drfinition of it. Thus sides and 
angles are not made part of the cbaracler of Uie 
0r<iKr surfaces, Itceaase some ^^urfaceAr *^ circle. 
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bave neilber side nor angle; but they beloug (o 
ADDie of Uie apeciea — as for example, surfacps hav- 
ing lhre« sides and three angles, form, or belong to 
the species, triangle; and the mere fact of having 
Ihe&e is the Mpecijic character, by which trivnglea 
are distiugxiished from aU other surfaces. But, iti 
any particubir Iriapgle, the angles mual bare some 
proportion in mRgnitude, and so luusit tbe sides ; and 
neither of these can form ]>art of die specific cha- 
racter. It i» a property of triaDglea, that, when the 
un;<lrs of one are all respectively equal lo the angles of 
the other, the two (igures are of the same shape, or, 
as it is tcchnicBlly called, similar Any number of tri- 
angles that huve tbeir angles equul, will thus form a 
vtttiettf of triangles, having ouc character more in 
their definition than is alluded to in the description 
or detinilion of the species. If the third character 
he udded^ tho> fiidea all respeclirely equal, the tri- 
anglcEi will be ideniivni or tbe same in every respect. 
And wliy tlie same ? Simply, because, in all the 
properties that we c!in imagine to belong to tri> 
angle^^ mx ai'e unable to Bnd any dilfereuee between 
the uiie and the other. 

That which has been slated is a perfectly natural 
system of geometry; and were we to consider tri- 
angles on curved surfaces, as well as thoae on pluno 
or flat ones, we should have the general word tri- 
angle, as the namt; of a ^enugf and of a genus, 
in its full extent^ as perplexing and as full of iu- 
determinate points as any genus in botany^ or in 
any thing else ; and the pl^ne triangle would be 
a simplcj or or easily understood xpccits of 



350 



POPULAR BOTAWT. 



lhat mo&i puzzling genus. Nor would the genai 
triaDgle, thus taken, aa inclading all Irian^leA what- 
soever, be the. only puzzling one ; for in the three 
ordera of solids, surtitces, and lines, there would be 
puzzles enough in all the genera; and, simple ai 
it may »ceni, it ju«t as impossible perfectly to 
cxpresit a circle in terms of a straight line, as it 
is to express a fir-trce in terms of a sycamore. 
Now, if there be this difficulty in the system of 
that science, which, by common consent, held 
to be tbe mo*t clear and satisfactory of alt— auid 
those who are not aware of, and have not f«]l» and 
fought with, and never over&f/ite the difliculties, 
are at least aa artificial in llie icifTice of ligufti 
and magnitude, iia the merest nominaliitt in the Lin- 
n^ean syfttem is in the scienee of p1ant«^ — how much 
more may difhcully be expected, in a Rcience wliich 
embraCL's so many more of vtiried elements^ and 
eo many of them complex and Uallting to the nicest 
analysis? In the most perplexing problem of ge- 
ometry — even in a transcendeniai problem, from 
which geometry turns away in tlespair, there is 
nathing but (jgure and magnitude ; and ihe&e never 
change in the same figure. But Ibe problem, which 
the botanist is called upon to Holve, in llie case of 
even one of his (nay) tweuty thousand species^ and 
their millinns of uiiUiotis of varietieSp is the story 
of a lifu," with all its stages, its accidents, and its 
results, AVbeu tlie proper view of tlie matter is 
taken, the wonder (with those who do not feel what 
19 to he done) should bi% not tbut there is bo mnch 
tv be done, hat that sg much had b«en achiefcd. 
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Tlicwe who understand auj thing aboat science (of 
any kind) will not, however, wonder the one way or 
th« other. They know that demonatralion, how 
mneb »oerfir those who have been working in a 
comer m%y boast of it in that corner. Tests on an 
exceedingly simple fouttdation, and one for which 
no man can claim any merit— the intuitire or irre^ 
sistihle belief that siny two subjects of perception or 
thought are tUt^ ^ame, when we can feel no differ^' 
ence between them. This belief is as irregistihle ou 
one subject as on anotlicr ; all that is required of ui 
is to know that we believe, and not merely xat/ it, 
and then all onr systems will be natural. 

To form a natural system of plants, we must begin 
at the beginning, for plants are a part of the more 
general system of nature; and, in selecting the 
character of the kingdom, n» we may cull it, we 
most include every thin^ that diatinguisbea plants 
from eitifttencea that aro not plants, and exclude, 
as carefully, every thing that can, in any way, 
distinguish one plant from another, tn that way 
we define the limits of the kingdom of which we 
are to acquire the acienco or knowledge. 

Id the furtnation of our great divisions or clatses, 
which sbouldj if passible, be so distinct ami obvious 
that the most ignorant person may at onco »ce them, 
we must Gat upon that rh&racter for each class which 
distinguishes alt the individuals in that class from 
those of every other cla-ss, but which docs not, in 
any way, distinguish one individaal of the class from 
another; but the more we can ground our claasejt 
upon the naiurai chttmcttrj and avoid those charac- 
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teristics of the lodiiitluab Xh&i ar« liable to be 
cbatiged by circuiuslanceSj the better^ 

Wbeu we subdivide again — wben we s«pv*te 
our clusaes into orders, we bave merely Ui takv 
a greater or a smaller portion of the clau lhal 
resemble each other in sonio othor of their charac- 
teristics or properties, than those on which tlie 
class was formed, carefully excluding, from the 
delinition or character of tlie order, every circutn- 
fltance that tends, in any way» to distingnlfth oa<s 
member of the order from another* 

As orders and genera are the intermediate pArts 
of tbe syHtein, between ctasses, in which the points 
of resemhlaoce are necessarily few, and species, 
in which they should be as numf^rous as possible^ 
it becomes a question whether Uic actual knowledge 
of pinnts should be chiefly applied to the form^tiou 
of orders or to tlial of genern. In th*? arliHcial sys- 
tem the greater part of cbaraeters were left to the 
genera, except those utiimporlant ones upon which 
the previan» part of the system was founded ; and, 
feeling tbe di»advantag« of that, there has brvtt % 
tendency on tbe part of those who bave leurncd or 
altered the natural system, to fall into the uppoaitc 
extreme, and esihaust the greatest part uf tbe inow- 
letlge of plants, in the furniation uf tbe orders. In 
consequence of that, the whole number of orders has 
been incrr^tscd to nearly thrt^c hundred ; more are 
adding from time to time, and some uf thosfn orders 
do not conUiD moiw than one genu«, or ev«n one 
species. There is no doubt that this minute ditt- 
iiou iutu order»Uifikes tho kuowludge of th« epeciM 
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more easy, just ati Uie orders were easy in the arUfi- 
cial system: but (be proper point at issnr. is not 
wlielbcr orders or gewera ^bull be the more easy to 
be understood, but bow^ by the learning of the 
two, ibe whole knowledge of plants can be most 
CHaily acquired, and mo^t conveniently used and 
extended; and really, upon the principle of analysis 
— Uie principle upon which the whole acquiaitioii 
and use of the knowledge must proceed — it seexna 
that, %» both the orders and geuera are mere steps to 
lead us more easily from the class to the species 
than if we had to tuke tlie whole at one leap, it does 
appear that the mare ei^ually the labour is divided 
between the two dirisions, the better, tn the natu- 
ral system there ure only, strictly speaking, two 
classes, plants that have visible flowers, and plants 
that hare not ; and the trsinsilioa from these two 
to nearly three hundred orders— the traositioti from 
the lirst one to upwards of two hundred and seventy 
orders, is much greater than that from any one 
nf the orders to the genera that are included in 
that order. The only use of steps or ladders, whether 
pbysicul or intellectual, is to make the descent 
ca^y* and that is always the better ellected, the more 
eijual that the steps are. It may be thought tliat 
the eminent persons, by whom Ibc syatem is formed, 
are, if not the only judges, at least the best judges of 
the matter; atid, in as far as the truth of any thing 
stated is concerned, that is without doubt the CHse* 
But the mere arriingement is a matter of con- 
venience, and not oi truth or falsehood; and the 
proper j udges of it arc those for whose convenieDcc 
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it ought to be madei that is, they who hs^ve yH to 
Icftrn. Of the difTicuItics that they toay feel in the 
flystem, the Tram^rB oi' Ib^t system caouot be judges, 
inasmuch as ttiey must have made the Bystem from 
previous knowledge of what it was to include, other- 
wise it is not a natural Bystem founded upon natural 
characters, or even an arlifici&l system founded on 
one charfictet, it is an ideal sydletn^ — a mere hippo- 
thesis. There ia no doubt that it U owiti^^ to the 
number of orders in the natural system that it is 
so unsettled; and as little doubt that the number 
and the changes to^^ether have no tendency to make 
it nttractive to people generally. 

In forming genera, we subdivide a second time ; 
and liike characters thtit belong only to a part of the 
ordeTf make them the generic tharacter, and in the 
formation of that character, carefully excluding 
ever)- eharacleristic by which one number of the 
genu$ is distinguished from another. 

When we have arrived at the genus, we may 
understated that the points of resemblance, among 
all its metnbers, are more numerous than tlie points 
of dilTerence, though the degree in which the one 
exceeds the other must vary^ with the actual quali- 
ties of the planb(> and alno with the extent to which 
those qualities are know n. Atid, when we come to 
the species, the characters which we have Miectedi 
as being the natural one^, should b« common Id the 
whole ; for if the nu-mbera of the species have not 
exactly the same natural character, the coUeelion of 
them is not a species but a genuii, or nn order under 
a difleront name^ A «peetc* is that which la fuHy 
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seen or perceived ; irnd, tlierefoTflj whatever is iho 
cliaracler upon which we proceed in mir classifica- 
tion, the whole of it must belong to the species ; and 
lower or more minute than that there can be no na- 
tural division. It is true that we have sub-ifpecifx in 
Severn} pajts of the natural sciences ; but these arc 
all intpertectlons, or rather inaccurficics. They arise 
frnm new diBcoveries, which the specitic characters, 
taken of course ouly from what was known at the 
time of their formation, will not embrace ; hut the 
fauh 19 in the system, and where there are Ruh'Spe- 
cieSf the species itself is a genus or a sub-^enua ; 
substitutes or subs, are bad, or at' all events awk- 
ward, in ficientitic arrangements; bnt if there must 
bL' a sub, by all means let it be a sub-genns, be^ 
cause, wiLli the genus, the character, upon which 
the classification i» founded^ not exhausted ; but 
with Ibe species it is; and thus the guh-spficies» com- 
ing after the species, is like tbe book-mtiker of 
the olden time* who, first having treated de omni- 
but reifttSj found it necessary to add a few Tolumea 
de fjuiLvsdam aliis. 

After the species there are indeed narietie*; but 
varieties are changes, and not ori^nal dilVerences, 
so that they can be distinguished from each other by 
no part of the natural character. Did that, or the 
smallest part of it» distinguish tbem, they would 1>e 
species and not varieties. Tbe causes of the variety 
must he wholly external of the nature of the plant 
as a speciej» ; and thus they must be wholly the 
result of external circumstances. 

Such are the parts aad the mode of arrangotuent 
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in a natural systeiii, from the plant having only one 
geaeral trail of natural cliaracterf to tbe species, 
which must hare every tr^iit of that character. 
The intennedialc divisions art, of course^ arbitwj-. 
They may he fewer or more, he^cause no reason can 
be assigned why they should be one number rathi^r 
than another,^ — all that i& essential being that the 
whole naturul character should be exhausteil tu the 
species; and upon what intermediate ranks it is 
pointed out, is a malUr of taste and convenience, 
lu tho»e coses the medium is snfesl ; and chaog« 
should be aioided as much as possible. The reason 
of that is that tlie book» which are already 'm the 
hnnds of the public cannot becalle<l in an<l changed 
U'ilh tbe changed uf the s^rstem, and that, coDj^r- 
quently, every change renders tliem less useful, and 
the whole science mare embarmsstng and hani to 
ho understood : thus the triumph of a hold system- 
maker is iLometinies won by the prevention of as 
many students, ttn that of st gallant warrkor is by 
the destruction of human beings. 

What has bt^eu nif^titioned of the syKtcm in easy; 
and if it were as easy to frame a natural characlrr 
^hich would satisfy (that is, perfectly discriminatf) 
the species when we come lu ihem^ the scienrr of 
botany would be hs rompietc and easy in practice, 
as it is beautiful in theory. Hat we must go in s««rcli 
of thai, ami, before we can tell from what part» or 
appearances of plants wo ore to tfikc it, arnd whut 
wtf must reject, a perfect knowledge of the whole 
of their structure, liikbiLH, and economy, would he 
necessary. That may probably never be attained, 
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because, as bas been bipted a§?ain and again, tbere 
are operations of Uiesc organs, and states of tbeni as 
wholes, in which they cannot be made apparent to any 
OQe of our senses^ aud of course we cannot have any 
knowledge of them in thoHe states. Of what frac- 
tion of the whole that which is known may form, 
we are just a* ignorant — ^it may be the bnlf, tlie 
tenth, or probably not more th:in tbe ttm millionth, 
or not so much ; but U is all that we have : and 
wo must fmme our natural character out of that : 
for if we add one iota of conjecture, the truth and 
value of the whole are instantly destroyed. 

To form the natural character of the species, 
we must get at all the known ehanieteristics of the 
plants which da not admit of change hy ohauges 
of external circumstances : and we must exclude 
all appearances Uiat are not original io the plant, 
but changes hy action from without, diflerent from 
tliat action of the common stimuli which is necessary 
to tha ordinary healthy functions of any plant of (he 
Slime species, Ar our knowledge, taken as a wholo, 
iA orily an approximation, the several partH of it can 
only be approxim^itiona too ; and thus, though the 
character must be more definite in proportion as 
the plant is hctti?r known^ no character which wo 
can form can be absolute. There is this advanluge 
in the natural system, however, that when we go 
about to ac(|air« knowledge from the gimple cha- 
racter of the class to the compound character of 
the species, we take science with us at every slop 
— the inward stnicture, and the functiotis of that 
structure, as well as tlie enLterual appearance. Thmt 

s 
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wt bava a gnide„ not indeed a perfect guide, but 
one approaching »a nearly to it aa the nature of 
the stibjcet will allow. If wc find that a certain 
dillereBCfi of app^aranf^d la accotupntiied with cer- 
tain corresponding diffitrencea of ftlmcture and 
• functions, we may conclude (bat that is part of 
Uie natural cbnrHcter of Ihe phint : if not, our 
conclusion may be of conrse llie rcverae : that pro* 
perty belongs lo evpry part of the character, whether 
it in to be made distinctive of class, order, ^enus, 
or species; and thuS;, branch out and distribute 
them as we may. the characters mn&t he all chosen 
upon the Hme principle. At the «auie time it U 
not necessary to name all tbe branches) of the rha-^ 
racier. ^Vc may content ourselves with that which 
U ihe most obvious, and may he procured at once IQ 
the living plant, without nny dissection or experi- 
ment, becnu!4e that is tlie one tluit uill bv most 
generally understood. 

The cliaraclrr^ of phrnoffamoHs and eryptoffttmoitt, 
which are urtt'd as descriptive of the (wo groat 
classeit of plants, are perfectly natural, and ihey 
bave (be popular ijuulity nf beiii^ easily «cen audi 
understood. They are cojnhined with other cba* 
ractcrs in the M-hole structure and functions of 
the class. All thr flowering plants (at lra«t tho 
exceptiona in plants that actually have fiotrvtf A.r« 
fi'w, if any) have jipiral vC(*iirln ; jiuil ibey all hate 
rotyU^dons, or hihrn, or »om« thing: *J*^t answer* 
that purposn, and also an alloratrd jfrriu«ti, more 
or IcHs (Icvrlopedp in the seedti ; while the plaeitji, 
OD which (lowers are not perceptible^ but which 
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form prodncttTe ^prontA, or whatever thoy may be 
called, in their substance or on their Btirface» wilb- 
ont any ftotvers preceding (lie formation, have none 
of these characters. These last arc all, therefore, 
acotifiedtmous and celhlart as well as ciyptogamouM ; 
in like manner &a the former are cofyledonouR ami 
rofcu^r ; but the flowering and not flowering;, aro 
the more obvious characters ; and, therefore, the 
preferable onest from which to name the classes. 

The modes of growth in the two sub-classeB of 
pbono^amouA plants, endogenous^ or growing at tho 
centre, and ^^of^mous, or growing at the outt;idc, 
are nMtaral characters* The former planta bare 
the pith, wood^ and bark, or at any rale the cellular 
and va^cnlar structarea, of which all these parts of 
plants are made up, all blended together, wbila 
the latter have them distinct, and the wood and 
bark, performiog diHerent functions. All the fin- 
dogenoui plants also have but one cotyledon, or lobe 
in the seeds, while the others have two or more, 
But those accompanying characters, thongh as 
constant as the others, are not so easily seen, and 
therefore they are not so fit for giving the name^ 
to the sub-classes. Suh^classea, it may he remarked^ 
are, in the case under consideration, perfectly un» 
exccpLionahle ; in^much as the divisions founded 
upon them are too few and include too many plants for 
hejng admitted ns orders, though they are too marked 
and too expressive of the general habita of plants, 
for being altogether overlooked. 

There are, even in a few genera of eac;h of theiie 
»ub-cla«aes, certaiti approximations to the habita of 
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the other, aUliough ao weak as not to warrant a 
removal from the one class to the other. The en- 
dogenous grasses have, in the <?ar1y stages of their 
growth* a semblance at least of wood and pith, the 
vessels being ranged around the outside of ihc 
Mem immediately under the epidermic ; and soft 
cellular matter, analogous to pith in the centr«« 
That pith is generally, however, only a deposit of 
mfttter, fur tlie further elongation of the stem* and 
the production of the scape or Jtower-stalk with 
its spike or panicle of flowers ; and thus, when 
the plant comes to maturity, and even before the 
seeds are refined, the stem becomes hollow, by the 
application of the celluUr matter to that purpose; 
And, generally speaking, the hollow occurs first iiLl 
the lower joints of the stem. Many of the rushi 
(jHJtre(p) have the pith more divided and permanent, 
IIS in the common rush, the pitli of which in used 
for the wicks of lamps and small candles ; but in 
many species of the same genus, the pith has much 
less consistency, and in i^ome it is altogether want- 
ing, except in the very young stages of growth. 

In some of the exogenous plunls, there are, in 
like manner, approximations to the structure of Iha 
tndoge^tia, but without any departure from the in- 
crease at the surface, which li the character of 
the sub-order« The plants which have this resem- 
blance to both divisions (chiefly the conifens and Ihe 
e^cade^, or sage palms) serve to point tht:: way to 
some characters that may be depemled on as truly 
natural, and also to guard us against attaching im- 
portance to mere number, in any organs pUuls* 
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These plants have the Hbrea or vessels in the wood 
felraight, and with comparalivety litttu lateral co- 
hesion ; they have the vessels in tlie leaves also 
atraigUt ; and those which have these characters 
the most decided, do not form huda except ut the 
nodes or joints of tlie stems, and many of them 
iie\er form any second bads even then. Thus a 
correspondence is eatablished between the structure 
of ihe wood* the woody part of the leaves, and the 
manner of budding, whiub is part of the proper 
economy of the plant, and does not, in any May^ 
depend on external cireutnslances. On the other 
hand^ the s>ame plants show that there is not much 
more connexion between Ihe cotyledons of thesecdf 
and tlie general economy of the platit» than there 
i» belweeD either, and the number of stamens and 
pistils. If l>eing monocotylcdonous were the ca-; 
scntial character of the endogcufc, then ihe greater 
the number of cotyledons, the farther would th« 
plant be from that character; but some of (he coni- 
ff.rac, and even those of them that approach nearest 
to the grasses in their wood and leaves, have twelve 
cotyledons or more ; while many plimts of the very 
opposite character have only two. The pinca, too, 
tiiDii^h ihey htive the ovithtntt or mdimental seed 
and the pollen, the essential part^ of flowers, have 
lin^ which can properly be called calyx or corolla, 
or even pistil, or anther ; nay, not properly an ovary, 
except that name is to be given to the outer tunic 
ef the seeds, — there being no carpal envelope 
whatever; and the plants being thence styled tjym- 
)UiperA»OK«, or naked-seeded. lu tiie Linpsean sya- 
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(em, tbe cycideie are amused as liarin^ many 
ataiucDs, and cycas as baring one pistil ; bnt thoagb 
tbese cLaracler^ are not very clear {the fructifira- 
lioD bearing a great reseuibtiinco to that the 
^itpdint conif«r»t) it shows that the number of any 
parU that may be connected with the fructi6 cation, 
cannot be the foundation of any very general cha- 
racter. 

After tbesfl classes, and tbe sub-clas&cs or triWs into 
which (hey arr separated by very general and vrll- 
defined characters, there isnolonger a perfectly natu- 
ral Domenclature* The basis of the orders and ge- 
nera are certain speciflc characters of certain plants, 
which are applied to other pUnta in which they 
ure found, in accordance mitb other characters; 
and thus, unless where there is one very obrious 
and decided character in which they a^ree^ (he 
name of the plaint upon which it is founded, which 
ottght evidently to he tbe best knowo and the meet 
easily accessible plant belonging to it, should pve 
the name to the order or Uie genus. It is here 
thut the disadvantage of the un^ientiGc and vicious 
nomenclature is so much felt ; but there is little 
chance liiat t( will erer be remedied. It were to 
be wished that those persons who are ambitiotu 
of a vegetable monument, would select some oike 
growing tree,- — and, in general^ they would bare 
HO great difliciilty In finding one that would outlive 
all other memorials of them ; then tjiey would leave 
tlie renewable plants free to have names whtcb 
would be some sort of indices to their qualities, or 
lo their leading onea. la that caso^ the very name 
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would give nome knowledge ; and every one feeh 
how Tery natural tbat is, haw ver}^ easily andenslood 
those orders are wliieli bave DaLural or deacriptive 
uames. How simple and easily koown ^ramhus 
is Lo any one who knows that yramen means 
*' grass how simple coiiijera; to any ono who lias 
■ecu the seed vessel of any kind of lir ; or umhelH- 
ferm to any one who Las seen a carrot or a carraway 
in Bower ; or crucifentt even lo the most unbotauical 
farmer, as he objurgates the golden glories of wild 
mustard in his fields* Nay, ihere are few persons who 
have not heard as tnucb of the fabled many forms of 
Protcv^t as would lead them to eipeet something 
like ibat rich variety which ia fouiid in the beuuliful 
and curious order, ProteacctE, But really, whoa we 
haire to deal with Mak^herhiuce^t Niebuhria, /tm- 
iptieraiiecPt and very many others, after we have had 
our jaws neiirly broken by the shell of the word, we 
have not even a worm lo conaule us for the danger. 
Not one of the order, which is ao named, can have 
one single quality in common with that to which, 
without the knowledge to which the name ought to be 
an index, every body must apply it; and tlius^ such 
names *re, really, of no more use than no names 
at all. There is tbid plea in behalf of the imposera 
of nonsen^ names, however, tbat they must have 
something to call the pUnt by, before they have 
Ibtuid out its qualities. Even those names are 
belter than Dotbiog, for they excite cnriosily, and 
that is an antecedent, though not the immediate 
antecedent^ of knowledge; and these are reported 
to be in certain quarters many, ^me plants which are 
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not eren publicly known by Damep ia aa much w 
ibo cereinoDy of nomenizaUon has not been per- 
turmed on them. 

Svmrcei of Sptcijic Ckaracter$. 

Wb»l parts of plants aliould be cbos«D and what 
excluded, in ibe formation of specific charaeterBr 
or in tbe grouping of species into generv^ and 
genera into orders, is not absolute, but depends 
on the state of our knowledge as derived from ob- 
servatioD. Tbe maxims are short as well as iin- 
|)ortant« and et ery one aUould liaTe iheni in mind al 
uH times, so that Oiey *iU bear to be repealed. 

Tbe leas that any property of a plant is cbutiged 
by cb^nges in the treatment of that plant, the better 
is that quality adapted tor being part of the speciliu 
character; and do property that can be obliterated, 
or wholly changed by any dilVerence of Irealment, 
uit^lit to form a part of the specific character at alh 
In like manner, those parts of the specific character 
thfil rary the Iea9.tf and are the mo^l e^isily seen, 
and thus the least liable to be urcrlooked or mis- 
taken, ought to be selected for the more numer- 
ous groups." In applying those maiiinis to some 
of the parts of plantSt we must be guided by what 
has betm ilone ; because, whctber tliat be exactly 
what ought to be done or not, cannot be settled in 
the present slate of our knowledge. We shall 
begin with the roots. 

Tbe roots of plants appear to he very much under 
the control of cireumstancci, and, therefore* no very 
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rfrtain cbnrautercanbefoundeil upon them. Sotne en- 
tire uril^rs of plants have thick, fleshy, or furinaceous 
roots, — as the ginjcera and arrow-roota, ainoii^ phe- 
nogamous plants, and the f«ma among cryptoganiou^ ; 
anti in some bulbs are usual either whole or divided 
like tbc furnier; but those forms are tbund only 
among endogenous tribes* and they are not strictly 
ohuracteristic of th« orders as these have been 
tbrmed. Many of tlie exogenous plants tbrm bulbs 
or tubers, but these are not general in Che orders, 
or constant in the species. The most common of 
the crvcifetiE have no bulbs as the turnip hjiii, nof 
have the most common of the tolanete any tubers 
lite the potatoe ; and even in these, the quantity 
and quality of the bulb or the tuber depend vf^ry 
much upon cqltnre. Perhaps it is as well that 
much of the character tioes^ not depend on the root ; 
because, in that case^ we should have to pull np, 
and, by that means^ very often destroy, every plant 
tli^t we examined. 

The stem, or trunk, is of more importance. There 
In a character in the bark, especially of perennial 
pheuogamous litems. — as might be expected from 
the bark being one of the working tissues In the 
vegetation of tlie plant. There is even an external 
character in tlie bark, by which species can be distin^ 
fished ; but tlie varieties are so many lliat no 
general description of it can be given. In the 
wood of the stems, too, there is a decided cbfiracter, 
which always has some correspondence with the 
mode in w'hich tlic vessels ramify in the leaves; 
but that also docs not admit of j^cneral description. 
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In the pith there is liUle character, farther (ban 
that where it is moat ahnndaat, the tree is, getie- 
rnlly speaking, of rapid growth. In the extemaJ 
form of the section of tJie trutik, tliere ia not very 
much character, i^ome treeii ll^at form heads uf 
branches, of nearly equal height, a,^ the yew, often 
liftve the trunk with a clustered appearajtce, by 
the formation of projections, like those of a reeded 
column, under the hraaches. The^e are most coo* 
Bpicuoua after the trees have become hollow, though, 
even then, they are not general. On the moanUins 
of Morven, between Latidle and Kin- Loch- Alio, 
there used to be (and perhaps is slitl) a. curious uld 
hawthorn, a considernble part of the trunk of whicjij 
toward the ^^ronnd, conai^ted of dozens of Hikla 
stems ranged round the hollow. Some part of theae 
wajt, no doubt, roots thut had been bared by tlid 
wailing away of the soil ; but a considerahle por- 
tion had once been a solid trunks and in somn 
pluces the dt;iid wood Lad been cxfuliated, and the 
bark was nearly closed orer the wound. The ve> 
getable history of that district is worlh studying. 
There are now few tnjes living in the interior; and 
It is drenched with the salt dew of the Atlantic, 
while the winds, produced by Oje currents of Loch 
Liunh^t the 8ouud ot IMull and LochSuuarl, on three 
sides, war continuull)' upon it. V^t there are Ituuki 
of absolutely giant diiuensiuns lying mouldering 
nnionp; tlie mountains; and, at one place, in the pftss, 
leading from Anl^ower, there is (or once waa) the 
rtui;ijnin(j; outHidt^ nf a root, that served as a little 
fold for cow-milking* Uu tbo coa&Ia there arc stiU 
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liigbly productive coppices, and at Acliarn Ihcr© 
used to be some of the finest Ume-treeii in the 
island — t»erft. sap. — No- — to the proprietora. — 
From tbe forma of Lcrbaceous stems some charac- 
ters are obtained. In the mints (hbiateat) they 
are always square ; and in llie stellattcpf or those 
plants that have the leaves set round the joinla of 
the stem like the rays of a star, they are always 
angular; but in the greater number of herbaceous 
plants, no connection has been traced between the 
form of the stem and any other character. 

In stems of very long duration, such as those of 
trees, there is more deviation from what may be 
considered the natural habit, than In those that are 
shorter lived. Thus the form of the bole of an old 
tree is a tale of time — a register of seasons »nd ages, 
rather than any declaration of a species of tree ; 
and, if carefully studied, tbei jnformatioti that may 
be obtained, from iuch tree*, is of considerable 
value. 

From the activity of leaves^ and the great im- 
portanco of the functions which they perform, 
it is natural to suppose that they would be very 
useful indices to the characters of plants; hut they 
are, from their very activity and exposure to all 
changes of circumstances, necessarily much modified 
by these. There is a general character in the leaf, 
by which any one, who is intimately acc^uainted 
with plants, can at once tell to what plant it 
belongs, even though jt be not of the usual form, 
or though Uie form of it has l>een artificially al- 
tered ; but that, like all characters drawn from the 
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gen«rAl appearance of iodirtdaals, cannot be ex- 
pressed in any ^.borter way tban by a partictilar 
tJesc ri p tioD for each p 1 an U Th e pos i ti oti of the 
leaves, with regard to each other, h used, but it 
is not absolutely depended on^ — as leaves may be 
produced on parts of plants which do not usually 
produce them, or tliey may be abortive, or the rudi* 
nieuts of them obliterated. The divisions of tht 
leHves are no certain character; as many plants, 
which are unlike in most other psirticttlars, hare 
lerives divided into the same nnmber of segments, 
arranged in the same mamier. Thus pinnated, or 
feathered leaves, cousi^tiag of leafets on each side 
of the midrib, generally are accompanied by papi- 
lionaceous, or butterfly-shaped How er^ ; but there 
are exceptions, as the true acacias and many 
others. The texture of the leaf is of more im- 
puriance. Firm leaves^ which are those in which 
the vascular structare prevails the most, art always 
acenoipanied by a niiuilar texture in the wood. If 
the ramifications of the riblets are of very unequal 
sizes, the wood hns usually a varied grain ; and 
if the ramilications be more uniform and very Bne, 
the j^rain is uniform. The lime and the sycamoro 
are remarkable for tlie beauty of their vascular 
slnicture, which any one can easily examine, by 
niKceraling the ripe leaf long eRou((h for removing 
the cellular matter, and then leaving the vasculai* 
net, or lace-work, to dry; and the wood of tho«o 
trees, ettpci^ially the lime, is remarkable for the 
uniforitiity of its j^rain, aud its iidtiiitlin^ of bein^ 
cut in day dirocttou with little danger of splittiof. 
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AbIi haft qiialities the opposite of lime : it is very 
toqgh, but easily fipiit; and the diflerence in the 
vascular structure nf the leaves is strikiag, vla ni.iy 
be seen in die following figures. 




A$h, Limetree. 

The way in which the ribUts diverge from the 
uiidrib, the order in which they are coDnected, 
and the directions of the principal ones, arc nil 
characters of particular genera ; and so is the pre- 
sence or the absence of those pelhicid dots, or lol- 
licles, which are understood to secrete and give ont 
volatile oils, on which the particular odours of plants, 
apart from those of the flowers, are supposed to be 
chiefly dependant, are so many characters of those 
orders or genera in which Ihey are found ; but, 
like many of the other external characters, they are 
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■o Taried^ in Ihe different planU, Uiat the^ form 
part tit' tlie minnte desoriptionB. 

Stipulie 9Liid broclea^, at Uie bases af leaves and 
of flowers, are inactir^ things^ and, therefore, little 
ebtracter can be expected from tbem ; tbongh they, 
too, are useful in discriminating individuals, Tho 
same may be said of thorns and prickles; and these 
are all very much modified by external circDmsUnces, 
and beloDg more to the accidental or trivial cha- 
racter of the species in which they are fooud, lhaw 
to the natural and permanent character. 

There are muny characters that depend npon the 
form and structure of Oovers, but they are not of 
the moBt decidedly valuable kind, as many of them 
are liable to variations. When, however, tha gene^ 
ml character of the flower is so conspicaous and 
striking as to preserre a general identity amid llic 
partial variations, it is more important, and may 
give the name. Thus, for instance, plants tvilh 
composite flowers (compcsittt), that is» tho^e with 
a number of florets upon one continuous receptacle, 
form a very natural order ; and tlie variations from 
the usual structure are never so great as to cansi> 
much hesitation as to whether any particular plant 
belongs to tliut order or not. This is a case, (ao« 
in which one deHnite general character, belon^ftDg 
to the inflorescence of a ^eat number of pUuU, 
adnittA of subdivisions into other charactc^rs, nearly 
as (Iclinitr as its own i wbiU it$ own cburacter re- 
mains certain, in all tlie sectitm.t. The three sec- 
tions of compound llouers are ctVWoc6vr, ctfMxrooe- 
phalci! and coti^mtfij'erft' The lirst have the flover 
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resembliDg saocory or endive ; the second have 
fae&ds liket be artichoke; and tbe third have smfill 
compound flowera Dpon a branched pcduDcle, but 
not all dividiDg at one pointy aa in iinibels, and 
forming a oorymbns or bnncb. Each division has 
considerable uniformity in all its qualitiefl^ M'^hen 
a subdivision of this kind can be eatablish^dr with 
the leading character of the order conspicuouB in 
all the divisions, and with an equally distinct cha- 
racter for each of these ; and alao with br»(b cba^ 
ractera accompanied with other common charac- 
ters, independently of those by which the more 
mtnnte division of genera and species is discri- 
mihfitefl, it renders the knowledge of snch an ortler, 
especially if it combine many i^pecies^ much niaro 
simple, as well as much more satisfactory. 

As the calyx and corolla are not absolutely 
csaentla! parts of a flower, and a» their functions, 
when they arc present, are not determined, no cha- 
racter which is perfectly natural, or which forms 
part of the economy of the plant, can be deduced 
from their absence or their presence, or their form 
or composition, when present. IVhen, liow«v«r, 
a particular structure of calyic, of corolla, or of 
both, ifl found constantly, or generally, to accom- 
pany certain other peculiarities of structure or 
habits in the plants, Iben tt becomes a distinguisl.- 
ing character; and, in the absence of others, it 
sometimes is found necessary to regard it as an 
esaential one. It haa Uie advantage of being 
easily observed when plants Hre in flower, as be- 
longing to a part of them that attracts gcneraJ 
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BD^ee; aad tliii«» t]M>«gb «e are not tblc Ui say 
" for whmt^ otber thftn ncre ippeanocc pUntA an 
dutm^islkcd, il don scrre aa m ncaBt of knovinf 
tme pUat from soother. 

Tin cbandm that obtaiii«<l from like caljx 
■ad oomllm, maA also Hkw that are oteuwd fma 
tliA luertiH and adhemn of th« ctaaMM, are not 
aatnral eharact«r«, any more than ihoae ibal are 
iwiw f ed on the itiiiQbers of ^tatocns, tbrir TarkMBs 
lengths, and th«ir foriBations inU> fastieaU or tube*. 
Th« a^ of the pollen and lb« frrmeii are kmmn ; 
aad^ from what ha« b««n caid of ihc coDifene and 
other pUau, ibat bare the seeds vilhoul any carpal 
eQTelo|»e, it appean ibat (he abseacf* of an orary 
h» «ome connertiofi w'nU Ihr whole stmclure and 
action of the plant ; Unt Dotbing is kDoim of such 
a differeDce tlfpendaDt on the Irogtb or fthorlncM 
of die fttampDs, or their iaseriioaft above or below 
the orary, any more than U known of the dm of 
their nnmher, or of the nnmher of stigmata, or 
their form. Distinguishing; chBra<*ters« he tJiry 
what ihey may, are nerer unn^rtby of notice t and 
whrn the tise of that pnrticular position, Btructare. 
or Ddtnber of part^i^ upon ubich they are fonndedt 
o«ce comes to be known— if ever it sbuU so come— 
they will become natural characters ; but, till Iheit, 
tbey are no more natural than the foandationa of 
lh« Linnaran cla^aes and orders; antl» in u far aa 
the system is dependant «pon thi^m, in *o far it m 
arliliciul^ and not naluraK It may so happen Ibut 
many of the orders, that they help (o d««linjrui»b. 
are natural ; and it so happened that some of the 




Linnx^an classes, as, for instance, icosattdria aiul 
didifnamia^ w^r« also very natural ; l>ut as the 
uirciim&taut'i5 of the Linna^aa classes being natural 
was not a consequence of those classes having; 
" twenty stamens, or more, inserted into the calyx," 
as ill tbe one class, or two long stamens ^nd two 
sbnrt ones," as in the other class, but anoUier vu. 
existing character, so also tnust tbe faet uf bcin^ 
imtural not be a consequence of tbe titauictis bein^^ 
united ta the ovary or sepurale from it, but of 
those other co-existing characters, by means of 
which it is found out that the orders are natural. 
It cannot be too often repe^ktetU fur it hus been 
much and often lost of, that there cannot be 

two co-existent characters or qualities, and one of 
tbem the cause of the other. That the stamens 
are inserted in end part of tiie tlower anrl not an- 
other, affords no more information than that tbey 
are one number or shape rather than another, or 
than that tbey are in the stame orgaoizutioD with 
tbo pistil, or in a different one, or on a diOereiit 
tree, and tb^t information is simply the fact of their 
own existence in the place \ihere ibey ar« found. 
If we could deduce one fact from another, without 
any previous experience of their sequence, the 
acquisition of any kind of knowledge, by any sort 
of means, would be an easy matter, and we need 
not despair of at once finding out all the appearances 
and properties of an unknown flower, by simply 
smelling at it in the dark. 

The characters that are derived from the number, 
form, and dispositions of the colyledons, and all th« 

T 



974 



POPULAR BOTANV. 



parts of the seeds and seed-vessels, are of a aimtUr 
description, being of no farther value than an mere 
marks of distinction^ iinlesa we find them invari- 
BbJy accompanied by other characters : and, indeed, 
if are to rest our knowledge npoo any single 
appearance of a planl. he that appearance what it 
may, onr knowledge has not, philosophically speak^ 
ing, much more Tslue than if it hud been conOaed 
to (hat of '■^ the plant with the greenest leaves,'* 
or even that of '* Ihe plant neitt the wall.*' 

Those* therefore, that describe the Natural Sys- 
tern as riigue and unsettled, hecanse of the dtspulea 
and disagreements in opinion among its profeasorY* 
do it great injustice. As a natural system, it can 
have no uncertainty, and admit of no rational dis- 
ptite; for every natarat character is a fact^ and so 
thero can be no disputation ; the dispute and dtf- 
ference of opinion arise from nneertainty, whcthrr 
the character at issne so liarmonizea with established 
facts lis to he a natural character or not. As long aa 
men, who are fotupf^tenl judgesof the matter at issue, 
and free from prejudice respcf'ting it — and the opi- 
nions of any othem are not worth noticing — conlinut* 
tu dispute^ so long is that matter part of an artificial 
system, by what name soever it nieiy be called, aB4 
whatever it may become »fler wiort knowledge 
apecting it has been obtained. And that diapal«< 
tioD, properly conducted^ so far from beini; blauir- 
iible, is at once the surest proof that thr parlits are 
anxious to get the truth, and the clearest cvidencQ 
that they an^ in the wny of it. Passive obcdiroce 
never was a sign of uuderstanding ; and the battle 
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which mankind always fight before they receire Uie 
truth, has hitherto been very much in proportion to 
the importance of that truUi« and to the use that 
they have made of it aflerw&rds. This [ih» been the 
CM« with all other sciences and subjects, and there 
la nothing in the science of plants to make it 
an exception, It is true that the Linna^an ^yatciii 
made i Es way rapidly , and wi th compfLrative ly 
little opposition ; but It did ao because it went 
lightly, and there was little in it about which to 
dispute. 

When the Linnsans came to the proper science 
of the matter, they found as much difficulty as has 
been felt by others; and it was the wiab of avoid* 
ing those difficulties, or rather of clearing them up, 
that led to tbe adoption of lbs natural system. It 
may he that, io some cascs^ the promoters of that 
system have pushed it a little too far; but it would 
be injustice to accuse of mere love of innovaliou 
those whose object and reward has been the disco- 
very of truth. 

8uE^h is an outline of the principles of the na- 
tural system ; the details are hardly yet matter of 
philosophy ; and they are already to be found 
in the introductions, catalogues, and prodromi ; 
□or could they be embodied in a very popular 
flhape^ even though the embodying of them, in 
such a shape, were necessary. But it is not 
necessary. They answer llieir proper purpose 
better where they are ; they arc easily' accessi- 
ble by all to whom they may be useful ; and. 
therefore, what has been suid may, probably, suf- 
T 2 
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fiee to nuke « few, to wliom the wild worid 
Idtlwrto teemod a wildoinm* look «poii it u at 
onee ft garden and a library ; and that objeet may, 
probably, be freilitated by cutiog a rapid and 
iketohy glance over lome of the more interesting 
of thoM orden of planti that are eitabliihed as 
natural. 
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CHAPTER VIL 



SUTCB OP THE NATt^RjU, ORDIUl 

Theue ia some diflicully in df^ciding upon ihe 
order of plauts willi which a popular sketch uhonld 
be begun ; because it is desirable that the chnractcr 
ftbould be popuUr* and, atiheaame time, not only not 
at variance with the more recondite acienliGc chH' 
meter, but leading to that character by in^ itixig but 
certain steps. Besides, as the orders are founded, 
not on entire and absolute characters, hut on partial 
ilitlercnces, one order cannot he understood without 
some reference to other orders. Some of Uie diflTer- 
encea are aUo very nice; and if they l>e at all 
alluded to, there is danger of error, if the niceties 
are not gone into, with a tninntenes^ not at all suit- 
able for popular purposes. For these reasons it 
seems dcsiralde to begin with an order^ the ex.teraal 
characters of which are broad and conspicuous^ 
found in most parts of tbe plants, and at all treasons 
of the year; and of which the pUnls are foand, to 
some of their species, over most regions of the 
world. Precedence in usefulness h not an absolute 
ground of preference* because that varies with the 
climates of countries, and the nianners of their jnha< 
bitants. As lilllo is priority of growtb in any place; 
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becaase, although In some placet we caD tfac« a me- 
ceuion of predommani racea fDl)o«io£ «ach oth«rj 
Lhe period of accurate obnervatioa ia loo ahorti aa 
compared with Lbat between ihc IqkiI plant and the 
preseot vegelaCion, for eDabling any cerUin codcIu- 
sion lo be drawn. AW Xhings coQsidered, it is pro- 
bable that the c^mifiree, with wbicli, in some of the 
6ra» every body is more or lesa familiar, form the 
best order with which to begin. They are con^pi- 
cDooa In their iixe, peculiar in their form and colour, 
Ifolh ID the leaves and the bark ; and as they are, 
with very few ei.ceptiaii«, evergreens, tbey can be 
atudied at any aeaaon. They mark the ireg:atatioQ 
of certain spaceA that can be traced for lon;^ dis- 
lancee on the map ; and they are generally accom- 
jmnied with peculiarities iti the soil, the climate, 
and the other vegetation, which render tbero a »ort 
of key to the whole natural aspect. 

Their u&es in the cHmatal ecoboiuy of nature are, 
probably, i^realer than diose of most other orders; 
and. in value to man, they are inferior (o none. 
Length, ^traightties^^ stiffnesfl, and hghtnew, arc tiiu 
characters of many of their stems; mud, but for the 
couifenct it would not be easy to Gad even a tole- 
i^ble ma^t for a ship o( ordinary burden; or lo 
eonstruct a building of equal strcuglh uiul durability, 
without double 4he expense of masonry. Among 
them, too, it is possible to select timber which shall 
last just as long as is wanted. 4Some are of so fleet- 
ing duration, as to be decayed in a very few years, 
even in climates which are uut the most dentructiipft 
of timber ; while others appear to be proof to all tha 
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nalarat agencies by which that fluhstatiee i& usually 
decomposed, and jieJd to nothing but forcible 
mechanical division or combustion ; and aome of 
them resist the fire to a very wonderful degree. 
Some of them maintain their f^reen and growta^ 
state for several centuries, and on that account, 
by nations so far apart as not. in all probability, to 
have borrowed their customs from each other, they 
have been, and are still, planted over the graves of 
the dead, as the fittest material emblems of im- 
mortality. The timber of some is of far longer 
duration : the fa cereal cypress has been said to 
lut for upwards of a thousand years; and the cedar 
(probably the cedar of the Himalaya mountaias, 
Ihodara^) for a very long period. The last-men- 
tioned timber is, indeed, among the most inde- 
!!tructible of known substances. It is mentioned 
thatr in some ancient Btructores in India, the date of 
which was lost in the distance of years, and tlie stone 
of which had yielded to the saline and sultry atmo- 
sphere^ the bandings of Deodara beams^ with which 
the masonry whs united, were as fresh and sound as 
■f they had been newly fitted. 

Though the conifera? cannot he considered as one 
of those orders of plants upon which mankind 
mainly depend for food^ yet they are not wholly 
useless in that respecL The seeds in some of the 
species, and the vambiitM in otliers, make in some 
parts of the world no bad additions to or substitutes 
for bread. The resinous secretion of very many 
conifersc (which is, generally speaking, a compound 
of resin and essential oil), is, under the various 
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names of pilcli, tar, turpentines^ &ud b&lftain«, of 
exlen^ive uie in the vU-, e$peci«Hy in protecting 
limber from the action of tlie water^ and in brigLt' 
euitig its, surface and protecting it from tbe air. 

Many of the coniferse, and 9ome tbat Arc ^tfty 
valuable for their timber, form plantations belter 
adapted for afTording shellf-'r, especially winter 
pbellert than any other order of tree*. They rise 
faster^ are more brajjehy, fleiiblcf and mortt 
conslanlly a defence a^^ainat storms, than any other 
family ; and their limber h also much morei durahlh 
in itA youn^ fllale. These are some of the cljtima 
which the conifers have to precedence ; aud many 
others will appear in the following secttofis. 

Section I. — General Characters. 

The readine&s with which the coniferce are distin- 
guished applies ^ well to the suh-diiii»ioiis of the 
onler, id respect of each other, os to the whole 
order in respect of all other vegetable*. A pine, a 
spruce, and a larch, are much more easily distin- 
guished than an oak is from a chesuut, ur an elm 
from a haxle, even when they are. as nearly as pos- 
i^ible, of the AAiiie size and shape. The bark, Cbe 
Iciires, the tint of colour* the cones at any stage of 
their growth, the general aspect of the tree, — any 
and all of tb^se aro decisive at a glance, 

The more minutely that we e^Htuino thorn, their 
diflTerence from all other ptantc* and their general 
agreement with each other, beconit! the more slrik* 
iiig. IVith the cxceptiou of thu ctfcttdca (lucluditig 
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among Others some of Uie sago-pbnU), ihe conifuric 
are the only flowering plaats of exogenous growlli 
lliat lun e the seeds uakcil. By secda is the only 
inrans of muUiplyiug one importaut division of 
them; and, in must of them, the success of other 
tnelhods is precarious. At the same lime, there 
\s Qol in the whole order any thing that cnn he 
considered as a perfect Hower, — that is, a flower 
containing hoth the fertilizing and fertilixalile 
parts. Nay, there is nothing which can, in very 
strict Jjingnuge, be called a flower at all— if a flower 
is to be considered as any thing mure than jjulleti, 
an ovule or riidimenlal seed^ and some sort of re- 
ceptucles on which tbese are produced. The other 
parU, hoth of the amenta, or pollen 11oweri», and 
of the cones (strobiii) or seed-flowers, are scales 
or bracteic of some description; and although in 
some of the cones these are hard and bsting, in 
tbe pollen flowers they are generally of no very long 
duration. There is no calyx, no corollu, no sta* 
mens, no anthers (properly so called), no stignin, 
style, or ovary ; notbing hut scales, pollen, and 
seeds^ It is true, however, liiat tbese are all that is 
essential. — all, in fact, of which tlie Uiie is known 
with certainty^ 

About half the species iised to be described as 
monof^cous, and the otlier half as dirpcoun; but so 
far as they have been fully examined they arf^ 
nionoceouH; and that renders it at least extremely 
pruhahle that that character belongs to them all, 
JJut that character being one of mere form is not of 
much importance. It is probable that the notion of 
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tbeir being dlcccous nifty barfi Briien from the 
ihM there \s often pollen on the plant and »o conei, 
or cones ami no pollen. 

The vessels that contain the pollen (or, as Ibf^y ftre 
called, the anthera]^ ure single^ or in small clusten, 
ruiiud a rachis or stem, Sometimes there are two 
lobes, sometimes more, and the anther is ^ometimefl 
an nndeveioped scale for part of its length , or on 
the one side; but those variations are not of much 
itnportance. The anthers hurst outwardly am) dis- 
charge the pollen, which is often so abnndant as to 
get the nautfi of " brimstone rain>'' 

When the seed-bearing flowers «re solitAry. tli« 
external tunie of the seed sometimes forms into 
■ pulp, in the berries of the common yew« 
In the solitary Hower the position of the se«d 
is erect; but in those genora thai have the flow«f« 
collected into cottes, the enveWpes of the Medi 
never take the form of berries, but remain naked, 
adhering to the scales, and in an inverted pofti* 
tion. Each Kcnle is separated from the one ander 
it by a meinltranous plate or bructen. AVhen the 
cone is young, and hefore fertilixalion, thcw are 
coloured at their ma-r^iaa, there is an aperture 
between the hrii^loa and the scale, and the posi- 
tioa of the cone i» often upright. iVfter fertiliKution 
thi^se apertures close, the scales become thick, th« 
bracteEC are in some ca^es obliteraterit in others they 
remain prt>jectiD^ from between tlie scales; in some 
gCttera the cones become pentlulous, though in 
Others they retain their upright position* Am the 
•eeds ripen, tho soiled become hard and ligBeons 
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to some, aod loagli and leatber-like in odiers, — and 
Ihere are few of the apeciea in which the scales open 
and the seeds escape till ihe cones have separated, 
and boea for aorue time exposed to the weather. In 
the seeds the emhryo is embedded in :in aLbuminoua 
matter, consisting of farina with a greater or smaller 
udmiittire of reain and oil ; when these (more espe- 
cially thn oil, which has an acrid taale, and, gene- 
rally speaking, a powerful effect upon the kidneys) 
ftr& removed, which is easily accocapli:«hed by roast' 
ing, the farina becomes edible and nutritious, diflfer- 
ing little in its nature from the farina of other aeeda. 
In some of the genera, as the aravcarias^ more espc' 
cially Araucaria Uraailiana, the resin and oil in the 
seeds are in so small quantity, that the seeds may be 
eaten without dressing; and such seeds are sold asnuta 
in the markelji of Rio Janeiro and the other luwus 
of Braisil. lu others, u^ain, the quautity of oil and 
resin (lurpeotine) h so };reat, that the seed seems 
allogether resinous, — as is particularly tlie case with 
the seeds of the Indian cedar (deodara). In some, 
as in thti common yew, there is a deleterious priu- 
eipte : and children have been poisoned by eating 
the berries, which are rather Inviting, in conse- 
quence of their fine red colour and sweetish taste. 
It baa been supposed that the poiaonooa quality i$ 
couGn^d to the embryo, and that the albuminous 
matter and the pnlpy tunic are quite harmless. 

LSoiue eminent botanista are, however, of a dilTerent 
opinion ; and certainly the sale way is to avoid the 
berries altogether, as the pulp is neither racy nor 
nutrilioufi. The embryo ha« its plumula to the base 
I 




The ««M M« iwimii M Ikv bm Cmc md 
piw,MtWtnBcliM>: Ike cbmc«cr of ike 
piMl i> ttmaA m ^etr itmctKre. If th* l^arc* 
(■hiNkii B^ly. or ■ercnl is tka flMe ikcalk), we 
M tke tvigs H tkat tkecr i — <i1i —e caa k* 
itt * d««bk *pir»] (tk^t », a tpinl lowardi 
dtker k*^) rovnd tk« trig*. iii<? mbc chancier 
My ke traced in tkc leales of ike cones, X^y* Cke 
Terj nmc cbameler c&letad» to the bniwkia^ of 
the tre«, tkoBgk tbcr« tke rrf«l«fity of il ii Ukkle 
|o Biuty cflntiBgcaebe*. Tite bnnchi nuy be ile- 
•(rpyed lo tbe bndp or ike bad may nerer be fQnn«<l» 
in conseqacDce of ioferior vegeuUre power in the 
»ide of tbe stem apoo wbich> otherwise, it woaJd 
bare been foand ; or it may be destroyed by acci- 
deot, lopped off by design, or straog^led by tbe active 
tegetation of the Atem. Tbeae causes operate sach 
a change iti tbp appearance of trees^ that one who 
knew nniliiog of the more minute charucters, would 
hardly beliere that a young and vigoroa» ^otch tir^ 
with iUi branches perfect to the ground, was iho 
«ame ftpecics with the tjtil and bruuchless trunk, that 
Miands alone hy some ruin^ with ono or two littlft 
ImnnelA of Icavcg at tbe top, not bigger to appear- 
ance ihun rooks' nesta. 

This character is, however, a most important one, 
hutli nA from it the tree may be known, utid as it 
rMtal4iiihi-a Iho fact of a specific churucler in all 
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parts of tbe treo, whicli Diay be inodiHetl, but nol 
obHterateil; and wbicli is at oDce llie production and 
the proof of one mode of vegetation, pecuUitr to tlie 
specter, and therefore iLs true naturul rharacler. 

Tbis double Hpiral is prudiiced, }»y tbe branches, 
the leaves^ and tlie scales, alternaling with eoch 
other in Iheir aueceasive ^hirh; so that the indivi- 
duals of each whirl fall on ibe middle of the inter- 
vals of that below. They do that most remarkably 
in the pines; and that is what might be c:xpected. 
With the exception, perhaps, of the araucariaa^ the 
timber of the pines lia^i the strai;i,''hlest vessels, and, in 
proportion to the cement of turpentine in it, is the 
most easily split; and, probably, the splintery cha- 
racter in the araucarias is owing more (o the want of 
turpentine than to any deficiency of lateral cohesion 
in the ves»eU, Well, from tbe atrnigbtness of the 
veaseU in the pine, each whirl must occasion a lessen- 
ing of the vegetative action, immediately over each 
of its members, which will be the same aa an in- 
crefiso in the intervals: and as the now production 
i$ the result of that greater action, it must, as a 
matter of course, take place sit those intervala. The 
turns of the spiral will be more open in proportion 
as the growth of the tree is more rapid ; but we may 
consider it as a general law, that trees which have 
straight vessels, and branch in horizontal whirls, 
mast have the members of those whirls alternate; 
and, further, that if there is a destruction of the 
lateral buds on any side one seaAon, there will be a 
tendency to more rigorous budding and hranchin^^ 
on that side the next season. 
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The spruces tiave this character ]es$ niftrked in 
the branches and leaves than the pines, mnd their 
cones have not the spirals so perfect. Their vessola, 
sJso, are less «tr»ight, and their timber not so eHBily 
cleft iM tliat of the firs. The larches and cedars^ 
which have the leaves in tufts, and the wood with 
still more lateral cohesion, have the scales oi* the 
cones imbricated, ao that the spirals are not euily 
traoed. A much closer imbrication takes place in 
the cooei^ of tb« arancarias; atid so much docs tc 
agree with the character of the leaves, that, iu the 
imbricatu — upon the twig;s of wbiL-h tlee leaves Are 
thickly serried— the scalen of the yoU])^ cones very 
much resemble leaves in appearance, 1 n the rem&tnitJK 
dtvlsionaof the order, in which the habit uf the pine is 
»tiU more widely departed from, ami there is hard!y 
■ trace of branching in whirls, no spinal Appears 
either in the insertions of the leaves, or in the scalm 
of the cotie«. From the Scotch fir— which never 
forms a lateral bud, except those ihtil surround tiie 
terminal bud of lh« shoot, and are pit)ducod at the 
eame lime with it — to tLe yew and the arbor-ritVi 
in which such buds are often found, there are many 
gradations of this character; but the change is so 
constant in all the structures, that the value of the ohJi- 
racter is thereby established. The only anomaly is the 
pinutvariabiiir of North Americaiand perhaps one or 
two others^ which appear to put out little ahortii^e 
bruitches from the sidc^t of the knots: but these h«Te 
not been much examined ; and from the inronstaooy 
of ttiG leaves, which arc sometimes two, ^omeiimrs 
three, in a sheath, and aome characters of the timber. 
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which in itttermedittle between that of the Scotch 
fir and some of the softer firs of America, iL may hv 
possible that tbe variabilis is a hybrid. 

The leaves of the cooiferiE forta » good character, 
both popular and scientific ; both of the whole order, 
and of the divisions of it, Tbcy are, in their indi- 
vidual shape, unifurni upon the same species ; but 
they vary considerably through the whole order, tn 
the firs they are linear or needle-shaped* tliouglt 
one Chinese species— jitnm tanceoittta f(Jvuning[- 
hamia of Brown) — has them lancet-shaped. On the 
spruces and yews they are broader ; the breadth 
increases in the araucariaa; and ihedammanns have 
lancet-shaped leaves approacbiog to ovale. Tbe 
evergreens generally have the leaves of rigid tex- 
ture, smoutb surface, and very rarely toothed at the 
margins; the deciduous trees huve the leaves of 
sofu^r texture and paler green : and the deciduous 
cypress has them in two rows, and thence it ia 
called dislit'ha^ The vessels of the leaves are all 
straight, and do not form reticulations like those of 
trees that produce buds on the bark. The minute 
anatomy of about 130 species or varieties would be a 
work of much labour; but, so far as examination has 
gone, there ia reason to expect the »amc deviations 
from absolute straiglitness in the vosseils of the leaves 
as in thoae of the wood. 

Though some of tbe conifers^ are generally found 
with flat tops, and others tall and spiry, yet as iho^e 
dill'erencesoccnr in the same species, where they are 
obviously occasioned by ditTerences of situation, tbey 
are to be considered more as accidental than as 
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natural eharacten; bqt ihey h»ve ftome foQ^dfttion in 
nature, though th«t does a<it appear to have much 
cotiQeKiou with the general characters, a.^ both habiU 
are found in the same |;euus. Thus, the >iorfulk 
Island pine (arawcaria eiceha )in n spiry tree, whiles 
the Moreton Bay pine (arattcnria Cumtinrfhomi }f 
whicli much resembles it iu other respects, has the 
top Hat. The cedar of Lebanon, too, forms flat nia^sea 
of branches and leaves^ that are piled like one dense 
cloud over another, while the Indian cedar is said 
to be more spjry. Much of the form depends on 
the situation : if the plant stands alone, it is Qal ; if 
in a close forest, it runs up, and the lateral branches 
decay. Now the Moreton Bay pine is not in ^roups» 
but scattered llirough a forest of trees, of very infe- 
rior maguitude, on tlie bank» of tlie Brisbane river, 
wbile the Norfolk Inland pine fonns groups. In 
like manner, the ced-^r tif Lebanon is generally de- 
tached, or mixed wilb tree^^ of inferior ^prowtJi ; 
while the Indian cedar is in dense forests, either of 
its owB species, or of u mixture of the pine-s of tlie 
Himalaya. In some cases, however, as in tiiL« 
Inrch and the spruce, solitude does not so murh 
change the sptry rbaracler of the tree. 

The genertil hidjit of the conifera' may. therefore^ 
be considered as the producing of one central stem or 
axifl of vegetation^ the form of which is coDical ; nr, 
mure strictly speakinp. mnde up of a series of cylin- 
ders terminating at the branches, and each contain- 
ing one layer less than the one below it. The rola- 
live diameters of these succeiuiive cylinders hear 
^mtc pn>|iortion to th« siv^e of the bniuch^s ul their 
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upper extremities, altliough the diminution of the 
stem h not so great aa the increase of the branchftH, 
if these have free access to the uir and light The 
reABon ia ohvious: the action of the exogenous tree, 
in the formation of timber, ia not in proportion ia 
the section of the atem, but to the circumference nt 
the union of the wood and bark; and^ a& the circuni- 
ferenceft are as the square roots of llie surfaces, it 
follows that there must be twice as much circum- 
ferenee> and therefore twice as much space for tlje 
cambium to be furmed in^ itt four branches of six 
inches diameter each, as in one stem a foot in dia- 
meter. Wheii the branches are taken off, or other- 
wise become obliterated, the part of the trunk below 
the branching takes the formof a cylinder; for though 
the number of layers of wood i» never so great in 
the upper as the under parts (if at any lime there 
have been branches), yet the external layers are 
nmch thicker at the top, aa they are nearer the 
action of the leaves : that cause, however, renders 
the upper part of tlie tree more apongy, and not so 
valuable timber as the part toward the root. 

The coniferje that deviate most from the character 
as taken from the pines, are the cypresses and yews, 
many of which are branched in their very young state, 
and continue branching during the period of annual 
growth : but even these have the general character 
of the order in the wood. That character is some- 
thing between the endogenous plants and (he exoge- 
nous that hare the seeds enclofted in a pericarp. 
Like the latter, the conifene have pith, wood, and 
baric, all distinot^ and those that extend and branch 
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by terminal bads only kave the pith ramified tliroafh 
Uie wbole structure; ami, tliey agrte with tlte eado- 
geoese in having lite spirul ves&eU few, and the late- 
ral cohesion weiiL, 

Thougli the bark varies very much in appearsace 
ID the dirfcrcnt species^ there is a general character 
that runs through the whole ; though, amid so much 
variety^ it would not he easy to point out in few 
worda in what that character consiatA. When youngs 
it in marked by the insertions of the leaves, lh(» 
bractfiSB, or their remains; and, in »ome. by the 
leaves themselves^ which continue to Adhere to llie 
hark after they have become merely dry scaJea. In 
most of the species the epidermis scales off in 
patches^ and» like the wood, shows an intirniediate 
eharacler. II is not fibrous in the direction of the 
circumference, as in many other trees, neither ts it 
Hbrous in the leng:lhf aa is the case witli many of the 
endo^eneae. The colour alone, Uie reddish brown^ 
dilTerent from tlie tint of the bark of all other lree«, 
is of itself a sufficient popular character. 

The general character of the roots is rather to rtin 
into breadtU laterally than to penetrate deeply into 
the ground, and they havo litlb or no tcrndflncy to 
put oat suckers. They, of course, parUke of the 
general characters of the wood ; liut thctr re«a«U aris 
more convoluted, and^ in some instances, much more 
lilled with resin, and therefore n)u«h more durahlr. 

8uch arc »ome of the g:«nernl characters of (ltd 
conifura^ : and any details that are consistent with 
the nttturo of a sketch, can be better given in noticing 
the more conspicuous g«nera. It may be reiQ»rk«d^ 
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m passing, that the onler comprises the most abun- 
dant, the most majestic, antl the most useful trees in 
nature. Generally speaking, they aboand in those 
places where other trees are not found, and clothe 
TftBt tracts of country with a perpetual foliage. The 
mao^ins of the polar snows are, in the northern 
hemisphere* a favourite locality, where they fitanU 
in Uncle pUaianii:es to hreak the fury of the atorm, 
and ailord shelter it> more Jowly or delicate vegeta- 
tion. Id the narth of Europe, of Siberia, and of 
America, if the soil near the regions of extreme 
colli he not Gt for the production of pities, that cold 
invades regions much farther to the south than where 
there is such a shelter. In the southern hemisphere 
there is no such cold, as there is no land of aiiy 
considerable dimensions which reaches bo high a 
latitude as to have an atmoi^phere very long below 
the freezing pointy and thus the hardy pines of the 
north are not found there ; but. as far south as the 
Strait of MagelhsienS;, tbe cupressinac and some 
other species rear their evergreen groves, and adbrd 
flh«^lter to the soil, and arms and utensils to the fnh:L' 
hitanl:$. In Aoslralia, singular, and in many re- 
spects singularly sterile, as that country is, we meet 
with Che Huon pine in dense masses in the ravine-^t 
between those wild clilla which ibe south coast of 
Van Dieman's island raises against the southern 
waves. Ami it will he at once seen, that it is to the 
d«H or the ravine^ and not to the mountain and tlio 
promontory, that the protection is re<|utred. It is 
on the low surface tliat a wind beats with the greatest 
fury; because the !ow«r stratttm of the air has the 



greater specific fmiritv, an aJ»o, WcAOse ■ dell or 
rarioA collects the «id'.1 liLc a fiuDel; while against 
a bold shore the cnrrt-nl of lighter air over the sur- 
face has its velocity diminished hy that vhtcb is 
tamed upward. «fter heating against the face of the 
steep. ThUH the eonifer£f in their clas6 mssses, 
with their evergreen leaves, are protectiDg fences to 
those parts of the earlb which are best adapted for 
vegetation, but which, except for them, would b«) 
swept to the very rock by the fury of the wiod. And 
here one cannot help remarking how admirably Utt 
conifers are constructed for the performance of these 
important functions. Their compact and slender 
leaves are nnt liable to be torn, and theirspiry forms 
are not liable to be uprooted, as would he the case 
with trees of larger foliage and more extended 
bead 9^ 

Jf we follow them into the interior, we find thai 
they still perform similar services. The edges of 
the mountains, slope over slope, and race following 
race, according to ibe general climate or Ihe parli- 
cnbr elevation, are the places where they arc native; 
and they allbrd protection alike from the rude and 
re$ttefts winds that are necessarily met with in such 
pluccs, and from the destroying avaltinches of snow 
which sometimes descend from the moan tains* 
There are some other ctrcamstances connected with 
raorc general views than those that have bfcn men< 
tioued, but lliey can L>e noticed with mure advantagp 
in another place. It is not a little curious tliat the 
conifenp, which arc a sort of intermedinte in their 
wbt^^lc jilruL'lure and characlersj should have their 
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at'.Jlion upon the eurth's surface, iDtermeiliate be^ 
tweeD barrennes.^ imd fcrlility. But that is aoniei' 
lliing more than mere curiosity; it is another proof 
that, in all the variety of nature, the purpose i& one» 
and so is the Maker aud Governor. 

Section IL — Numbers— Sub-orders— 

ABlETlNiE. 

The total namfaerof species of the coniferse, named 
n the lx>aka, is somewhere about 150; and as there are 
nany mountainous regions that have as yet been hut 
mperfectly examined, or uot examined at ull, it is 
\ty DO means improbable that considerable addiLions 
may yet be made to the catalogue, — the more so, 
that some of the species, and among these several of 
the largest and most recently kuown^ are confint-J to 
very narrow localities. Of a considerable number 
of those that are mentioned, very little is knatvn, and 
it is possible that many of them may be mere varie- 
ties, altered by elimate or other circumstances ; but 
the settlement of these points belongs to the profes- 
sional botanist, and is mentioned merely that the 
popuhir student may not believe implicitly beyond 
th« facts that have been observed. Tb«y are all 
trees or skrubs of some sise or other ; and in favour- 
able situations the greater number of them attain 
considerable dimensions. The ones of smallest 
growth usnally grow very slowly, and have their 
timber very compact and hard. The giants of the 
order (and some of them are truly gigautic) are, 
generally speaking* more spongy, and, as timber, 
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are alL local trees; and, with the eicepii^n of the 
first species, ibpy ar* conliaed within a flmall com- 
pass each, ant) not far from the same parallel— that 
is, about 23** or 24** south ]aUti]d«, Thongh no con- 
elusion has heen hitherto drawn from it, it is a curi- 
0Q» fact, that there should be a welUdeSned and 
rather singular genus of planta ranged ruund the 
parallel of nearly the southern tropic, and at nride 
distances from each other, while not one of these 
hears mucli • esenihlance to any other T«^tahte of 
the district m which it is founds All the species are 
diciecnus. 1 ^ e pollen being cottlained in an aiuentuni 
of a coDBideruble tjumber of scales — often ten or 
twelve ; and the seeds in coneSf itnhricated in pro- 
portion to the habit of the leave^i. The seeds hare 
no covering bitt their proper tunics^ and are ^me- 
thing wedge-shaped. Though generally described 
as dioecoua, they are inosl probably all tuonoecoiu. 



1. Arancaria imhrieata. — The Chili pine. 

For the habit of ihe tree, see the vignette on the 
title of this volume, which is a portrait of one in ihe 
Royal Botanical Garden at K.ew, by far the finest 
and largest specimen in Europe. At present (1B31) 
it haa been about thirty-tive years in iu. present 
locaJity. It stands in the open air, and has home 
some hard winters^ though of late years it has been 
protected by a wooden tent in iho severe weallier. In 
(be young twigs and the leavcs^ — the union of which 
is so intinmte that they seem to form one entire 
piece, and have no distinction of hark, or et^eo of 
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pilh, die epidermis bein^ the only apparent c^nvc- 
lopb — ihty resinous niMter i» rather abundant^ [t is 
limpid, aod baa very little puikgency of Ufit^. Wheu 
older, the bark forma betweeu Ihe wood and ibe 
leaves ; and tbe latter, which stand er^ct upon the 
young twigs, flatten, and lie upon tli« bark like 
scales; nor do they separate till iotig after their 
action has ceased. 

Of the following S^ures, tbe first represents the 
pollen amentum, and ibe second the seed-bearing 
cone in it$ young stale ; with these aad the viguelte, 
a tolerable nolion may be formed of tbo hahit of the 
tree. 
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and Ihe seasons have been changed to it, and that 
its growth iu its eurly yeiira most, iu coDsequ^ncr, 
have been very slow, no conclusioEi can ibence be 
drawtt respecting the size that it may attain on its 
native Andes, It is snid to occnr in cunsiderable 
tiumbera, — indeed, to form vast forests, in the cea- 
tral valleys of the southern Andes. In those situa- 
tions it reaches the height of 150 feet, of which 
the first 100 is clear of branches^ and the re^ 
mainder spiry, like the top of an old «]>mce* It 
ai^ stjtnds alone : and the rectangular branchin);, 
the thick twigs, from the close setting of the leaves, 
make it, no doyht, a majestic object amid the rocks 
and rapid condors, the snow, the violent storms, 
and the blazing volcanoes of the Andes. Then, 
during the season of cloudless and ^aleless tranquil- 
lily, it mast come heamtifully onl, when projected 
against the transparent Chilian sky. But the forest 
scenery of the southern Andes is sliU, in some 
measure, an unreaped harvest, — whether rich or not, 
ubservation must discover. 

The bark, the eMernal portion of which, in the old 
trees, resembles cork in appearance, contains a white 
resin; the wood is of a yellowish white colour, mot- 
tied and compact when recent; but if it resemble 
the other species, it contains little or no resin, and 
thus cannot be darable. The trees are, besides, 
not very accessible ; and, though there be a consi- 
derable trude carried on in the timber of some co- 
niferous trees, from the coast, ncai- Araucania, from 
which country the genus is named, it is probable 
that the whole of that is from cupressiua'. 
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2. jiraircaria Braziliana. — Brazil pine. 

The foUomzig Hgure represents the seed uooe, and 
a portion of the twig, one year older than that on 
wliich the cone ia borne. Thti twigs are much les« 
imbricated than tboau of the former species, and the 
character of the cone corresponds. 




This species is found occupying a small track of 
country not far from Rio; and eleiated, upon tlie 
av^^rage, about lOOU feet ahov« the level of the sea. 
tt is a region of lij^lilqing add storms, and nuny of 
the trees have their tops stcathed hy the former, and 
their branches broken and tultcrcd by the latter. 



Tlte Portagnese are an incuriooi people in naUen 
of icience, and Uiereforc nol mock tft knoint abo«t 
the 4[aalities of liic Limber, — tliongli aiialogy troold 
lead to the suppositian that it will splUiter and 
decay ba soon as it dries. The tree* attain tlie 
hei^l of 70, or ftome of tliera 100 feel ; but they 
want majesty, and the «itdde«» of d«soUtioQ is pro- 
bably the most striking character of the place. As 
has been already menlioaed, the seeds are sold as 
niiU ; and a want of resin in the ^eed is a sign thai 
there little or none in the timber. It is by no 
means improbable that the same tree may grvw on 
(he mountains farther south. 

3. Amcaria Cmnmimffkami. — The M<»relQD B^J 
pine. 

The araocaria^ of the east are trecA of even 

larger dimensions tJian those of tlie vest, although 
vic implicitly credit, &s indeed we have no reason to 
doubt, what ii told us of the forests in tlte Andet* 

In its young stale, the leaver of the CDntiiti£hami 
are lery minute, and the joung twigs might almust 
pass for " changed leaves." They sre then drooping, 
and Oatteoed boriKontally. tlkongh some of the leaves 
are vertical. As the twig increases in growtli« the 
lea?es become more iinifortn on all the tide*; and 
when more advanced still* tliey become imbricated. 

The locality iu which it has been hiihrrt» found 
is very liniiled. The large trees arc met wilh in close 
wiH>ds of otber und very difTerenl genera, ou the 
itunicdiatti ImuLs of the Brisbane river; and there 
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are smaller Ireei! in the back counlry scattered here 
and there on tlie wastes. Near the river, the treea 
are rather ntiiueroua, though not cloae together; 
andt H.3 they rUe high nhofe the other tre«»r the 
whole has the singular aspect of one forest overtop- 
ping anather. They are handaome, and rise to the 
height of 120 or IflO feet. The wood, too, when 
fresh cnt, ii clear, uniform in the ^atn, works well, 
is compact and light, and promises to he serviceable. 
If used green, it atandfl very w«ll as masts; hat in 
very short time, that is, the moment they hecome 
dry, Ihey begin to rot* and are onserviceable. 
Notwithstanding its apparent closeness and uni- 
formity of grain, there is no lateral cohesion be- 
tween the fibres, and no resin in the wood, either to 
cement the fibres or lo resist decomposition. For 
temporary purposes in carpentry, it may be used on 
account of its size, and of the facility that there is 
both of obtaining and working it; hut if the pur- 
pose is not very temporary^ and the application near 
the forest, it is hardly worth the labour. 



4, Araticaria excel*&^, — Norfolk Island pine. 

In point of magnitude the exceha ia worthy of its 
name, for it is not easy to imagine a more majestic 
tree. It is scattered over most parts of the little 
island from which it derives its KugUfih name, and 
grows in the valley, on the ridge, and even on the 
very sumniitfi of the lofty cliEI's. In some of the latter 
situations it is peculiarly picturesque. A tree of 
vast diameter, and towering to the height of nearly 




6iH Ikr haik, ami Ikat ii a ^ai^iito mIw. 
AOnpti karr bMn to mder dui irsin uefaL 
m * tmbatitmte $ar pHch for Im«U, b«t witbmt 
tern, si vill MH mclu or ctcb born. Taking 
ikcs a» ■ g«mi. it may be siid of (lie araacvras, 
ChM th«y are avtMig Ifae most gigmntic aod tb« Icist 
OMfal of ibe tegetaUe tribes. In the few mud 
liinilcd districts ia vhtcb tli^y ar» found, they tre 
ccrtminly very ommmenul, and impart a tfiry prcu* 
Jiar cbaracler ; aad ua they du not grow very clcmr, 
and aeldon abed uny Jfairs, thry allow leaa kifCy 
1ml more naebd Uecs to grow between tliem ; but 
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one tsAn haTtlly regret that ia range tbey are so 
Uinited, 

Tbat any of the tbree species last eDiimeratetl 
would stand tbe winter in tUb conntry is doubtful ; 
but in^all probability tbe imbricata would in warm 
and ^lettered placesi; and, were tliat found to bo tbo 
case, (of whkli the plant at Kew is a proof)^ it would 
Qiake a good variety in shrubberiea, — only the im- 
purtation would b« troublesome and expenisive, — 
more so, probably, than tbe plant would be accounted 
worth, after it had ceased to be a rarity. 

Tbe Norfolk I^laud piiie was a great favonrite 
wilb the late Governor King, wbo resided for some 
years in Norfolk Isluml, and it has been adopted 
by bis family as their embkm or crest 

5 II.— Dammaras, 

Tbe dammaras are, like tbe araucarias, very 
limited in species, and each species is conHned to a 
single locality of trilling extent. As tbe localities 
of the araiicuriaa are found in a little zone gircllin<i: 
the southern beniisbere^ so those of the dammarita 
are found at the extremities of the line, some three 
thousand miles in leng^th, lying from north-west ta 
•outb-east, alon^ the Indian Ocean in tbe same 
beinisphere. Of the dammnras there are two : 
DHUijuura OrieHtalix (the pitch-pine of Amboyna), 
and Dunimara Anstratis (the KawH tree of New Zea- 
landO In some of their eharactcrs* those two trees 
approach much nearer to the pines than the arau* 
carias. Tbey abound mucL more in resin than the 
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araucarian, and the Umber ia far in<iK dn^«bll^: 
bill tbey haTe opposite leatest of a lanc^t'sUap^. 
wbicb is Dot a b&bil of many otli^rs of the order, li? 
the woods of Aniboyua (wbicb is one of the choice 
gardens of tbe spicy cast), it can bardly be said Lb:it 
tbe dammara forms a striking cbaracler in thp hnd- 
Bcape, tbougb it is in many respects a useful tree ; 
bat in New Zealund, ulthoagh there are other vi^ry 
large trees, the dammara stands conspiuuotis, if not 
in si^c, at least in valuer 



1. Dammara orientalU, — Ambu^na pitcb-pine. 
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That species is ehlclly valned for its rrsinflus 
secretion, wUicti is uot perfectly analogous tn tlic 
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turpeotine df the nortb, yet consuls like tbfttof m 
oil and a rpsiD i and it occurs eitbrr liarti, (hiil iSi 
witK the oil evaporated hy natural or arlilicial heAit 
or Rol't, that is^ tvitb the oil still in i(. Tbe dammar 
of cotiimertie, of which it forms not an unimportant 
artit^le in the east, is of two kinds — durk-coloured, 
and white; and perhaps it may be obtained from 
more than one plant; at all eventSt it jg obtained in 
other places besides the island of Amboyna. From 
th& mere circumstance of tbe two colours it would not. 
however, follow that these were the products of dilfer- 
ent trees* The ertule turpentine of pines is white, 
even after it has had its essential oil so much reduceci 
by evaporation at a moderate temperature, that it bas 
the same consistency as that of the white dammar; 
but when the operation is accompanied with bo much 
heat as partially to obar the substance, tar and pitch, 
which are dark, are the result. 

The dammar i* understood to exude spantaneoasly 
from the trees, and to be found in lar^c lumps under 
them. It is uauatly hard and brittle, with a glassy 
fracture; but it melL^ well, and forma an excelleni: 
preservative of the bottoms of vessels, for which pur< 
pose it is iti mnch request. It is probable, however, 
that it is tbe white diimnier only that is an KKiiifa' 
tion : and that the black is obtained by the distilla- 
tion of the wood ; as is the case with the diflerent 
turpentines, and tar and pitch. The turpeniines 
are exudations, obtained spontaneously or by per- 
foratin^ the trunks of the trees; nnd tar is ^ottiMi hy 
distillation ; in (he counie of i^hieb process charcnnl 
is formed, and should render the proiluct a belter 
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prcflerrative. As preBcrralivca against io«ecU there 
is probaibly not much dilTflrciicc; becanae, ^oa|i;lk 
pun(^ency may he gained by the pyroli^nic acid that 
ifl formed, aa much la lost by the evaporation of the 
«sft«ntial oil. 



2. Dammara Avftralit. — ^The Katcu tree. 



The dammara of N«w Ztialand U a nobl« tree, 
superior in ils timlicrt ntid ;er<.inlly Auporior iu %tA 
dimenflioutt, lo thut uf thr trupicul uf ibv eatiL 
TLat may be, to a vonsidcrabk' exteut, owing tu Ujq 
dillercncc of climate. Tbut difVorcnoc is marc nno «f 
Kc^ai;raUojuporaturuUiaiiut.uny thint^^J^o; t'oriuothvr 
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respects tho places resemlile each other* Botli have 
climates rather humid: holh have varied surfaces 
and abound in streams; so that hoth are liiglily fa- 
vourable to vfrgetation. It is true that the Hner spiced 
and fruits of Amboyna arc nnkaowa in New Zra- 
land; but it is equally true, that there the groves and 
glades, especially those of the northern island, form 
a striking conlraal with other pUcca on the same 
parallel! uf latitude. Yet it is worthy of notice, that 
the Ilbwarra district of New Holland, which lies 
nearest to New Zealand, should be remarkable for 
its botanioil riches; and the same may be said of 
the portion of South America that lies nearest to 
New Zealand on the east* At both of those points 
there is good timber, and a TogetatioD tropical in its 
character as compared with the latitude. 

The dammara IB dilTuaed overNew Zealand incun- 
siderable numbers, hoth on the dry ridges of bills and 
in the ravines; not in close foresld, however^ but in 
groups. Its habit is straight, and many of the spe^ 
cimens rise to a hundred feet before there is one 
branch : and the whole height is often 200 feet, with 
a corresponding diameter. The wood U not very 
heavy, and it is compact, tough, and eas^ily worked; 
so that it is highly ralaablc in ship-building, as 
masts and spars for vessels of any size uiay bo made 
of it. 

It is the naval timber of the natives, who hew the 
vast trunk into canoes, sometimes more tlian eighty 
or ninety feet in length. 

It is probable that the colder climate keeps (he 
resinous matter much more iu the wood than is the 
X 2 
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case with the ilamm^ra of Amlmyika: ttbtt to tlmt 
circnmstADce ars probably o«in^ the greater slrcriftb 
and durability of the tuaber^ aa well *s ifae larger 
size of the trees. 

It seems a sort of I «w among the re^tnona cont- 
ferSp that, i>f any one species, the timber is the belter, 
the colderanil the more moist the atmosphere in which 
it IS produced ; though, with respect to species, the 
heat ones arenotalways in the coldest latitudes. One 
mig:ht conclude from the nature of the resin that it 
would resist humidity better than long seasons of 
drought and heat, &a these act much tnure upon ibe 
resiD ; that it is expanded aod rendered thinner by 
the beat, and thus it raptures the cells and vessejb, 
and escapes into the air, where the oil evaporates, 
and the resin is left in a brittle, or eveik a powdery, 
fttate. Those who have been moch among piur- 
planlatioQS, especially at that stage wheji ibri r 
grutt'th is most vigorous, must often h^ve seen the 
effects of long-protracted drought in the early 
sumtner, in a white ciTlarescence upon the pl)iiit£, 
and when llie heat of the suu was strong, in an iO' 
created scent of turpentine in the air. With trees 
that contain gum and not resin the case is the rr- 
verse^they bear heal and drought niacb belter than 
hnmtdity. 

We hare some remarkable instances of that in the 
geographical distribution of trees in all r|uitrters of 
the world. The coniferw arc found near mountains 
or in raiay places, and the gumniferuua trees oo the 
arid plains or uplands, have the Huou pine 

and the Adveuture Buy pinfi in the south and Hiuth* 
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vre%i of Van Dicman's islanij, iiDcl tUe arancana at 
Moreton Bay; while those parts af the interior of 
Australia tliat are ricb eoougli for being cuv(;red 
with any thing but '* brush/' produce dilTerent spe- 
oifis of eucalyptus. The arid countriefii from the 
Nile to the Indue produce nany acacias and olber 
gmn-treeS;, but no pines ; while pines and cedars 
abound to the eastward of the upper part of the 
Indus, 80, aLsOf there are gum-trees iti the central 
parts of America^ while the coniferrc are principally 
toward the north and south ; and in the north the 
pines tread to the south-west, which is known to 
be it region of heavy rains. 

Section III. — Spruces. 

The coDiferfe that have been hitherto noticed are 
confined to particular spots^ and the period during 
which they bare been known to Enropeans is cum- 
parutively short. The spruces, llie pines^ and the 
larches^ on the other hand, am found, or have for- 
merly existed in some of their varieties, on all the 
ridges of mountains in tlie northern hemisphere, 
while others cover, or havB covered, sandy or swampy 
tracts. They arc, therefore, matters of history aa 
well as of present description ; and, as is sometimes 
the case with other matters of which there is aacicQt 
as well as modem knowledge, there is wme confu- 
sion in the names. All the tlireo suh-geucra, of 
which the popular names have heen mentioned, are 
indi:^criminately called pines. They are also called 
Hrs; and those to which we have given tbe popu- 
larly descriptive name of spruces, ure the »ame to 
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with m riew to tlic iliw ■■iim of ibe ■■wi of traes as 
a nattrr of ethnology (for it is fomMa thai Ifce 
liAtu fimmt anil otov saj ^re BMaal tkaBas trM 

Mr tree*— ftU recuwvi trees wed m dup-MHIaf ), 
lial merely to tm tlie tdgs of afty objeciivti ikat 
ari^t brought ag^&st ■ departare froai Ibe 
ceired ttomenelatare, by statiag ih%i the very best 
aathoHtien arc a iitlJe at Tariasce wiili eath otbcr; 
and that tlie diAtiiKtioa which irr bare aude b 
Berely a popalar oiie> foanded on the marked itifer- 
encea in th« general appeariocQ of the tree*. 

The spmces or fin are, iq appearance, bMb exter- 
nally and inlemallr, iutermediale between ibr araa- 
carias and the pines; ItJLe the fonaer they have the 
leaves flin^le, vithoui any «bcalh«, tbtcktjf set apoa 
tbe Ivi^s and persUlenl; iLey hare the limber light 
in the coloar^ except in the knots that arise froiUt or 
rather are the remaiins of Btrangolated braachea; tbo 
bark is thick, and not so liable lo crack and scale oB* 
as in tbe pines; the rings in the wood are not so niafi|Bt4 
as those in pine, and tbe wood is tesa elastic, wTiing^ 
and durable. The resin* to«, is niore oo]Qtifl«ia» 
and probably does not contain so rnveh essential oil. 
Tbe laterBl branches arc stronger In proportion lo 
the stem than those of the pines; the stem is rendered 
ninrc gnarly at their insertion ; and, unless in very 
confined situation:!, the branches remain, and give a 
^iry cbarRCter lo tlie tree which il retains in mature 
•age, and does not become bivaiUtoppcd like tlir pines. 
Like the pines, the spruces are inanaecons ; but ihc 
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conPH are long, spindle-abaped, and pendulous, of a 
reddish coluur, and havo the scales imbricated, and 
toiigbt Find flexible compared with those of tbc piars. 
Tho siiiji^lc leaves, not forming, as it were, one sub> 
stant^e with the twig in ils early atagefit but inserted 
on a bark different in texture and colottr* at once 
distitignij^hes the spruce*. No true pine has single 
leaven; the aranc^rias hare the young leaves bo con- 
c«a]ing the twig as apparently to farm one substance 
with it: and the branirhes, cnming off at greater an- 
gles, together with the whole appearance and habits 
of the trees, make the spmces easily distinguished 
from the yewa. 

The spruces are veiy abundant and widely dif- 
fused, forming part of almost every pine forest in 
the northern hemisphere, from the shores of the 
polar seaB to (he tropic. Someliniea they form dense 
forei^bt;; iind wheji that is the casCt such forestii are^ 
from the pei^istenee of the brunches and the tbick- 
n«B!i of th« leaved, absolute darkness and shade* 
FflcctncfT, moase*. and many other plants, grow in 
pine forestSf but nothing, not even a lichen, will 
grow in the shade of thick spmces. From their 
greater abundance of leaves, the spruces have much 
more general and active vegetation than the pines; 
they are not so subject to casualties, and they attain 
a greater size. They also appear to bear heat and 
cold better. In tlie western part of Lapland^ toward 
the North Siea, the apruces arc not found so high 
upon the raouataitia, or so far to the north, as the 
pines: the limit of spruce m Norway being about 
OD" north latitude, while that of tlie pine is about a 
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degree more. Aa we proceed eu$lwar(]r the ease t# 
tUd*ercnt; for in Itussian Lapland, and especially in 
Siberia, spruces arc found farther Lo ibe Dorth tUan 
pinefi. Is is tbat they are better able to sUod 
the severe cold of tbc Siberian winters ? Probably 
Hot: tbe drought and beat of the Siberian summers,! 
«hen the sun beats continually upon tbe arid surface 
of the iteppi'gf probably tbe cause why pines take 
a situation nearer the Altaian mountains than the. 
spruces. The greater number of leaves upon tiio 
flpruce enable it to draw nourtshmeut from au atmo- 
sphere much too dry for pines; and as spruce forests, 
shade the soil more than those o( pine^ tho roots 
suffer leas from craporatiun^ in America* spracea 
are found far to the north, although there they do 
not appear to be more norliierly lhau the pine», 

Spruces of one species or another are found gird- 
ling the whale circnuifvretice of tbe norlhern hetni- 
ephere^ from tbe west coast of Aiuerioa «astward tu 
tile sea of Ochotak ; aud they are fouuJ, Irum tbo; 
limit of forest vegetation to as tar south as about 
42^ in Europe, 30"^ iu Asia, and 2<y in America ; so 
that the range in latitude may be estimated, in round 
numlier!!, at about 1000 mllt^s in Kurope, in 
Asia, and '2700 in America. But tbcy are found 
only at particular points orer those ranges, and al* 
ways in higher situaliona the farther to the souili* 
In Laplund, spruces arc found at nearly the level oC 
the &ea» and they do not grow at so great an elera^ 
lion as the pines. In the Carpathian mounlains, 
spruces are fouud as high as 4i>00 feet: hut tliey 
are chiefly in the valleys* and the biUs between 
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hare sluDtet] pmeR sctittered over ibetn. On tlie 
Alps one species of spruce is fuund as low as 000 
feet above thD level of the sea; and aootber grows 
at the height of ubout 6500. On the Pyrenees, the 
range I3 from about 4000 to about 0000. Spruces 
are found to the height of about 5000 feet on the 
mountains of Caucasus. It is probable LhuL they do 
most ^row so hi^h upon the Altaian ridge; Lut the 
altjliidf9 thtire have not been so well ascertained* 
On the Himalaya the range is from tlOOO to 10,000 
feet, or even to a loftier elevation* On tbe north 
side of those mountains^ toward the sources of the 
Siilledge, pine forests are mentioned more than 
l&,000 feet above the level of the aeji; and the trees 
in the»e are repcH-ted as being 24 feel in circum- 
ference, and lUO feet in height; that h. at an eleva- 
tion above the UtcI of the sv;a not iuferior to that of 
the summit of Mount Blanc ; and if some of the 
estimates are accurute, the locality of those pine 
forests is more elevated than the summit of CbimhO' 
ra^o itself. The bed of the Sutledge is " 14,0*24" 
feet in height; the rocky boundaries are ** 5000" 
more ; the villages of Kun^war are above the rocky 
boundaries* in a country the vegetation of which ia 
exactly that of the north of Europe: and the forest 
of " gigantic pines'* is above the villages. The 
Tillages are thus 19,I>24 feet above the level of the 
sea (if the estimates are correct) ; and so there is 
only about 1500 feet both for villages and forest, 
to give the latter tlie same elevation as Chimbora^o; 
that is, '21»440 feet, which in 0000 feet higher than 
die limit of phenogamous vegetation un the Amc- 
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rican continent. The climalc on llmt akle of Che 
Himalaya la veiy peculiar, nod cannot be judged of 
from other climates ; tor at these villages the lem- 
peralurc, not of the direct rays of the sun, but of 
tlie air in a tent, was found to he lOB^'of Fahrenheit. 

The spruces of America are, at least in tU*; more 
northerly parts of it, in the valleys and on tb^ slopes 
rnthpr than the nedgea; and in the central part* 
southward, towards the Gulf of Mexico^ they nre 
owaparatirely few. They are found a^ain in MexicOp 
especially near the Peak of Orizaba, which rises to 
tbe height of nearly 1H,0()0 feet, and is in rather a 
^Z~y region. It is probable that the atmosphere 
of the central Atules^ in Peru, is rather dry for 
being rery fai'ourable to spraces; the volcanic oaturtt 
of the country no doubt conduces ta the effect; 
and the want of forests is one of the canses of the 
teverer cold. In as far as cvaporulion is concerned* 
Vegetation pro<luces cold; but the plant eUboratM 
its substance out of liquids, and even gases, and the 
conversion of these into solids mnst be attended 
with the producttOQ of a considerable quantity of 
beat. 

There are a good many species of sprnces, sofna 
found in Europe and also in Asia, some In 
only, and some in America. The same species is not 
found on the easLern continent and in America. 

The spruces could bear to be popularly divideil 
into ipruccs properly so called, and aiVrrr Jirt ; thtt 
former having the cones penduloQS, and the latter 
hating them creel, and often with the braeiMS 
lengthened and persialeut. The silver firs bftve alMI 
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generally wbiie lipes on the under §ide» of tbe 
leaves, from wbiuli they get tlieir name of " silver." 
"We shall eaitmerale Ihem, however, as fouoJ in 
diflerent locaLlties ; but it may be mentioned that 
(he silver fir Iwlongs to countries farther to the 
south tlmn tbe spruce, though tho rauge of both is 
so great that they are found in the some fbreata. 

EUROPEAN SPRUCES. 

There are two spruces n3ttve« of Earope — the 
Norway spruce fpinw abie*) and the silver Gr 
(phiux piceuj. That, however, 18 certainly s, prts- 
fcrdble system which fleparutea the sprueea from the 
pibea, by making them two genera — Abie» and Pinas. 
These are found chielly — the lirat most abundantly 
upon boUi the most northerly ; and the second upon 
the most southorly, or, perhaps, rather the central 
mountains of the European coutinent. They also 
both piLBa into Siberia^ hut they have not been met 
with, at least in the itame species, in the south of 
i^sia or in Africa; the spruces of Taurua and the 
Himalaya being different. 

If we could, in n fiati^factory manner, ascertain 
what elfect diJTerences of soil, temperature, and 
humidity, have on the habiLs and appearance of 
trees, it would be a discovery of the utuioaL import- 
ance both to the physiologist and the cultivator ; but 
In the present state of our knowledge it alfords but 
vague guesses, and even the»e are too theoretical for 
being introduced into a popular sketch. 




Tboofk the Xonriy sprncc fptmus mhi€t^ or 

is fonod Randan tlv id the roantrj mfiet 
bicfa it 15 named, T^t lb*! is not il» only or its cbi^f 
ality. It b ftmncK p«rfa»ps morr alniiid»ollj, to 
r of tbc Sc»mlinari»ii moonUUWft: «p«i 

tlie BtottnUin ridges %s Ur south «* tiie PyreiiM», 
'<] ettstwftrd toiotltr north of Asia; but it does not 
ppc«r 10 tike the air of the Atlantic; ao well as tbr 
pin«; and. Ihcnrfore^ it ptohably ttffver was nalirr 
in the BiiUsh islands, t?vea wbeo so great an c&lent 
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of them was covered with pine forests, as most onoe 
hare hcoa the case. 

The tree is easily known by its spiry habit, its 
uKron^ branches in whirb^ its thick-set leaves, of a 
stroD^ dark green, four-sided, and very atifl' and 
firm : and by its large pendulous cones, of an ovate 
ftpindle'Shape, with rhoniboidal scales, open and 
rather ragged at the margins. It ^rows rapidly ; 
and in favourable situations attains the height of at 
leaist 150 feet; bat it is not on that account entitled 
to the epitbet of exceUn^ even as au adifs ; for the 
silver of Nootka Sound, pinm Doufflaitii, pinns 
taxifolla, or (if tbat were not the name of the silver 
fir of Europe) abics taxifo/ia, is miieh more worthy 
of the epithet, as it rises to the hnight of 240 feet, 
and acquires a diameter of nearly H* feet at tbc base. 
The timber of the &pruee light and rather elastic, 
and therefore it answers well for nnaatij and spars; 
but it is not very durable ; and it is not so service- 
able when cut into boards as when it is used in the 
entire stick. The value of the timber of the larger 
spruces is not very well known; hut analogy would 
lead ns to suppose that it cannot be better than that 
of tbo Norway spruce. 

The Norway spruce has been known for more than 
300 years in JiHtaiD as a cultivated tree. It grows 
rapidty^ — -more rapidly^ perbiipa, ilian any Otber of ihe 
«ver^reen eonifera^; and, therefore, though of compa* 
ratively little value a tiuihcr-tree, it is one of the 
very best for shelter; and its dark colour and robust 
habit make it a fine variety in ornainentul planta- 
tions. It doea not attain nearly the sam^ dimcn- 
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AionB in BHtaia aa in its nfttire localttiear probably 
because tbe climate h too warm for il; for sprace* 
di:»cbarge their pale turpentine in large qnantittefl 
from the (iBSurea of the bark in hot aeasoni. Tb« 
more protracted scaaoD of growth, and the greater 
diflerence betwepn tbc temperatare of the day and 
the night must have an etTiMrt npon it ; and, judging 
from the situations tbat itprefera od tbe continent^ th« 
anmnier rains of Enj^land cannot he over and above 
favourable. The almost continual day in ibt? polair 
comitriea, while Teu;etation is active, produces a uni- 
formity of temperature, and a coosequent uuinter- 
rupted growth d»y and night; whil? in countries 
farther to tbc souths the vegetable action i&f more 
especially in tbe early part uf tbe season, when such 
alternaliuns are most daogeroas Lo it. checked everf 
night and renewed again every morning. 

In France, tbe Norway i^prucc is called 
Picea^ th« " pitch ^' Apruce, and yields the Burgundy 
pitch of commvrce. For obtaining the pltcb, stripes 
of tbe buirk are raised up in the spring, and tl>c9 
resinuus matter e^cudes iu. grestor or sm&ller pn>- 
portiou according to (be soil and ago of the Irre — 
the quantity being most abundant oa rich and ferlil* 
soils, and the quality best from fulUgrown irMS>- 
Tbe Bubstiince that accumulaCes on tlie plaees 
prived of tbe bark ia scraped ofT from time to time. 
^Vbeo a sullicient quantity for that purpose has hrvn 
ubLainedp it is melted in boiling wuter, and alnuQ^d 
through thin bags to sepiirate the impurities; Rod 
it then forma the fat or light-coloured pitch. Thai 
piii^h uiiiy^hoireTer, be blackened by partial charring. 
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or, which U nearly the same tbio^, by the admix- 
ture of smoke. Of course, that which is ohtaiuod in 
dry wealhfcr is the best; aud the ti^armer that Uie 
weather is the produce is the mort^ abuudaut. If the 
barked stripes are narrow, the tree may he made to 
yield for several ye^rs (Duhatnel says for twenty); 
hut in the majority of cases the trees perish. Thirty 
or forty pounds of pitch is about (he anoual produce 
of the best trees. An essential oil may he distiiled 
from the resin of the Norway spruce, but it ja rery 
inferior to the oil of turpentini^, which is obtained 
by distilling the resin of the silrer lir. 

In some parts of Franco tb« bark of the spruce 
used in tannin;^. In Sweden and Norway it is niadu 
into basket* ; and canoes are made of the timber, so 
light that one man may carry his canoe on his 
slioulders^ Those canoes are sewed with cords 
made of the root3 of the tree, 4o that they have not 
even a nail of iron in their structure. The long and 
slender routs are preferred for these cords (which 
are applied to many purposes in the northern coun- 
tries), and they rendered flexible by hailing for an 
hour or two in water mixed with ashes. The yuun':: 
shoots uro sometimes used in those countries as part 
of the winter-food of horses; and there is not much 
doubt that the common spruce, and probably all the 
cla^s of the spruce? (whicb nrv not nearly so austere 
as th^ pines) might be ni»de to furnish an ingredient 
in beer as gratelul as that which is obtained from 
the spruce of America. 
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Silver Fir. 




Ttie silver fir (pinwt j>i><*a, vel alifi petiinata) U 
a native of Ibe Dorlljeni slope of the Alps, and tbeir 
continuation eastward tliron^li the Austrian and 
Turkish dominions ; and appearing, alsti, ih tlic 
northern mountains of Asia Miuor, and rxtrnding 
into Siberia, where it occurs in considerable onm- 
l>er8 between the rirer» Obi and trtiacb, and lair« a 
ttseb more oortberl}' situ^ilion there, in respect to 
die whole vegetation, than it dors in Europe. I^jton 
tbe mountains of Caucasus, tbe 9ilver fir grows ut 
the bei};bt of 541)0 feci. It is not found in tbe 
Scandinavian forestFt, Hnd hardly in those v>( ihn 
Carpiithinn mountuins. It is very abundant on Ibr 
mirlb Klupe!^ of dip Alps, und in ihe muuiituns of 
the ccutro and vast of Kruncr. On tbe Alpa it U 
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met witll at heigLt af 4500 feel, and it grawA 
also m llie valleys as low as GOO, On the Pyrenees 
i{ is fotitid 1500 feet bigher than on the AlpA, being 
met witli at an elevation of 0000 feet. 

Od some of the niouDtainsof Asia Minor, the silver 
fir ia said to be a ma^niliceut tree, thoagU in Europe 
it seldom exceeds seventy or eighty feet in height. 
Though decidedly a spruce in the arrangement of 
its leaves, the mode of its branching, the texture of 
its wood, and the colour, though not the quantity, of 
ita turpentine, tlie silver fir dilfers in very many of 
its characters from the Norway spruce. The yowng 
leaves are (tat, partially formed into two rows on 
opposite sides of the twig; and hence the name of 
pectinatOy or resembling a corah. As they advance 
iu age they become more pointed and flattened; and 
in that liabit there is a resemblance to some of thi^ 
araucariaf. The cone, instead of being peniiuloi]:^ 
like that of the Norway spnice, ia erect, ntnd sessile 
upon the twig, without any visible peduncle^ It is 
also more cylindrical than th^it of the spruce ; and 
the membranous bractea: are pcrsisleDt^ and remain 
projecting from between the scalei« The scales of 
the cone^ separate from the a&is^ and fall along with 
the ripe seeds. The cone is, indeed, so peculiar 
that it is decisive of the species; so, indeed, are the 
leaves, by the two silvery streaks on the un<lcr sur- 
face, from which it gets its common name of silver 
fir. The resin of the silver fir, which is obtained in 
considerable quantity, i& known in commerce by the 
name of Strasburgh turpentine. That turpentine is 
much more flaid^ and also much more pungent, than 

Y 
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thftt obtained from the Xonray iprnce ; and from 
the best and most tr&ti&parent oil of turpfindoe it 
obuined* The pe^anis, in those piurt« of $witxcr- 
Uod and France where silver 6r« aboQ&d in the 
forests, collect the turpentiDe ia the sutnider It m 
cbitQy the natural e-^aJation of the ti^ea, and found 
in drops, which are cUtnbed for aud Ukcn io oi^bornn 
or tin-plate resseU of a funoel-sbape — the collector 
having anatber ressel at h'n ^rdle, in which he de- 
posits ttbut be obtains by meanis of the horns. 

Tbe silver fir, being a naiiTe of warmer and more 
inland clitoates, does Dot grow fast or thrive very 
well in £□ gland ; and, except as a variety in orUH 
mental grounds, there is little to recommend it tu 
tbe notice of the culttrator* 



ASIATIC SPRVCfiS. 
The spmces of Asia may be divided into those of 
the north and those of tbe south, or rather those of 
"Ihe centre— tlie former following the line of tJie 
mountains of Caucasus and the Altaian ridge into 
Siberia ; and the latter following tbeTcurus and the 
mountains of northern Persia, the HindA Cosh, 
and tbe riimalayw into Siberia, Amoug tbe former 
are tbe Nori4'«y spruce and tbe siUer fir, with some 
changes proiluced by climate; and there are 
some pecQliur species. 

Tbe chief, if not the only, species peculiar io Asia, 
north of the table land, is tbe Daoiiriran spruce 
(pinuiret ahir4 Duouricn). I t ia found in the moun- 
tains of tlic country after which it is named. Tbr 
forests are oonjiiderable ; and as the country in which 
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they are sltuaUd Hes beyond the firat or most 
northerly ridge of the mountains, and not far from 
tho great fresh water lake, or sea, of Baikal, storiiis 
are frequent, and the soil U better watered, and 
vegetation more laxuriaat, than in those stilly re- 
gions nearer the poUirsea, where the fro8l apj}eara to 
hold the very weaLher enchained ; and the scanty 
crop of cryptoganious plants vegetat<^s over a soil 
which \a pGr»nni:illy frozen below. 

Tbe spruces of c^ntt-iil Asiu are more peculiar antl 
more important; and some of them are among the 
mo^t m^ignificept and heaulifnl of the whole order. 

Pinus QvivntnlU is the one which is found farthest 
to the west. It oecura in the Taunis and the moon- 
tain» of the north of Persia; hut its range, and tbe 
mode of itd grouping, have not be^n satisfactorily 
ascertained. It ia a very peculiar species ; tlie leaves, 
without any silvery streak, are of a lighter and purer 
green tban the majority of the spruces. They are 
«hort, i^tifl', and four-^ided : and iLey are so djmt< 
niahed toward both ends of the year's growth that 
the twigs have the appear;ince of elongated beads, 
with a portion of the wood naked and leafless be- 
tween the growths of the successive years. The 
cones are small ; hml there is^ in the whole habit of 
Uie tree, a lightness not common to any of the 
spruces. 

The lancet-leaved pine of China, pinus lanceolata 
( Cntininghamia lanceolata of Brown), has more the 
habit of a spruce than that of any other of the 
coniferse. In tbe fnictiQc^tion there are some pecu- 
liarities, which led Brown to erect it into a distinct 
Y 2 
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geausj and to name it after James Canningham, au 
emtneat botanist of tlie eurly part of the eigbte<^Dlli 
century. The antheri», or receptacles of pollen, 
arranged in threes, and the seeds Laving ih^. same 
number and arrangement, are the peculiarities by 



Cvanin^hamia Lonceohta. 




which the frnctincation is diflerent from that of (we 
believe, for there are some in which the fmctititjalion 
has not yet been aeen,) all the other conifera:. The 
leaver are flat, Uncet-Ahaped^ and erect; and ihc 
conea are round, and have the scales pointed. Bo 
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Uint in these respecU there is a resemblance to 
araucariR ; but the tree is not dioecous, like these. 

Id the hilly p9.rts of China these trees must form 
e&lensive forests, as ihe^ are said to constitute the 
principal timber used in building. It may not be 
improper to quote the account given by Dr. Abel, 
who accompanied Lord Amherst's embassy to 
China, of the manner in which it is floated down 
the river» to the ^reat towns where it is in demand. 

*' The rafts of this timber, which are floated down 
lo Canton, are," says 0r. Ahcl, "very singular 
objects in the eyes of a stranger; consisting of an 
iadetinite number of small rafts, fastened together,, 
and covered with the dwellings of the managers. 

*' The smaller rafts are usually tea feet wide, and 
five feet above the surface of the water. They are 
joined together by twisted osiers, and extend, as 
ajlirmcd by Du Halde aud others, to more than a 
mile in length, and are numerous in proportion as 
the timber-merchant is rich ; and they are so con- 
structed that they move as easily as the links of a 
chain. Four or five men guide them before with 
poles aud oars, and others assist along the sides at 
equal distances. They live in wooden houses, and 
sell their dwellings at the dilTerent cities where they 
sell the timber; but sometimes, it is said, they navi- 
gate a hundred leagues in transporting it to Pekin." 
This mode of floating timber has some resemblance 
to that upon the Rhine, in Europe ; but probably 
the Chinese are the more ingenious conductors. 

The spruces of the Himalaya are highly iuterest- 
tDg; but the march of science over that country has 
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b«en too recent and iimited for ascertaining per- 
fectly their localities; thon&;b it is probable that, 
ftlone or mixed witb pines, tbey form a rery cotist* 
derahle portioD of those thick forests which ara 
Aateribed as orcnrriog id the valleys and on th« 
slopes of the luountaiDs, more especially to the norlh 
of the sommit, where the sammers are «o warm m 
proportion to the elevation* 

The one that claims the Brst notice is, 




There is hardly, in the whole calalo^e of trees, ■ 
more beautiful aubjet:t than tlial spruce^ or rather 
lba( stirer fir— for the silver fir is the Eoropean trco 
vhich it moat nearly resembles. 

1 1 IS not one of the tallest of the tribe; hut tt 
attains the height of eighty or oinety feet, \rilb a 
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fltameter of tliree or foar feet at tUft bafle. The bart 
is smoother tbau that of mosl of the tribe, and it is 
of A light silvery colour Tbe leaves are single, 
flat, about an inch ia letisllt, and ff ^ very bright 
and beautiful green, with a silvery line in Ihe centre. 
The cones ^ow singly : tliey are erect, ovate-cylin- 
drical, aboat fire or six inches long, and of a fine 
pnrple colour. $o bright ia that colour, that a 
parple paint or dye is said to he made from the 
extract of the scales. The seeds are very strongly 
impreg^nated with resin, which is generally, though 
not always, an indication of valuable and durable 
timber. 

Tlie whole aspect of the tree is highly interesting, 
as well for the gracefulness of the shape as for the 
beanty and contrast of the colours; and if it could 
be made to hear the climate of England, it would 
be among the most omamenijl of trees. Jfor is 
beauty its only recommendatioa ; for it has claims 
on account of the goodness of its timber. As our 
knowledge of the tree is but recent, little is known 
respecting its growth— whether it be fast or slow — 
or about the duration of llie limber; so that there 
are not suflieient data for estimating its comparative 
worth in an (economical point of view ; bnt the 
timber is handsome and compact, and can be applied 
to purposes for which the spruces are not, in general* 
very well adapted. The colour, and also the hard* 
neas, of the wood, are said to resemble those of the 
Bermudas cedar (that of which black-lead pencils 
are generally made); but as it is made use of for 
handles of tools and stocks of planes, it is mosl likely 



Cm 




■MB. It M * BM« duk Aftdj Ira ikaa 
; Bdt «o i a fty w J ow d, ar im Any w»j m 

iflt«rc*tn^. Tbe doom ktt 
be eMMdered u boMtag — mIj Ike 



AMERICAN &rSL'Ce£. 

There zrt muty s^rnc^, iiatiTes of tbr pip<) 
furrUa of North AiBerte«» mat of vbicb hate 
■iot« Lbe haljji of the Norwaj tpiner^ and olken 
■lore the habit of the silrer fir; and, as » lh« rue 
ht Europe, Ihe Utter have a more eoutherly habit, 
being fuand in Virginia and aI«o in Mexico, vhere 
the pine foreiU, after a considenLble interruptiuo, 
occar with new character!. 

The species which most dearly resemble the 
■ Norway spruce are the ** while" and the blacky" w 
A-alted from the bark of the latter beio^ darker than 
that of the former. Both of theni have four^^tded 
leares Jilte the Norway; but they difler from thai. *a 
well as from each other, in the cones. The cone of 
the while spruce is not S4> long an that of the Norway, 
ami tbe edges of the scales are entire; Uio codcs of 
the black are still shorter, and the edges of the 
■caJes stand up in a wary manner. The scaieaon the 
conei of both are oval, or roundiib^ and not rhooi- 
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l^oidal, lis in tlie Norway spruce. The tbird species 
is called red" spruce, still from the colour of the 
bark. The leaves of tbe red spruce are flat ; and 
the cones are oblong and blanted, with tbe ftcales 
ronnded and entire at tba margins. 

The fourth species, the Hemlock aprace^ or Ca- 
nada sprnce, deviates atill more from the character 
of the Norway. Tbe leaves- are flat, formed par- 
tially into two rows, aijd (which is very unusual 
among tbe coniferst) they are slightly toothed or 
serrated in the margins; and tbe cones are of an 
oval shape. The spruce u:^ed in the manufacture of 
" spruce beer" ia made of an infusion or decoction 
uf the twigs of this species; and from it fx\so is 
obtained the resia which is known by the name of 
<Japada btdsam. 

The American spruce which has most the habit of 
the silver fir is the balm of Gilead fir (piuus vel 
abica bahamea). lis leases very much resemble 
those of the silver Hr, and its cones^ like tho^e of 
that, are erect, and their scales separate with the 
seeds ; but the bractete between the scales are much 
shorter. The resin is rather abundant^ is known in 
cummcrce as Canada balsam^ and resembles tliat of 
S>trasburgh, and answers the same pnrpuses. 

The American spruces all yield timber of a white 
colour, containing little resinous matter in its sub- 
Hiance, clean and straight in tlie grain, and easily 
worked; but soft, weak^ and by no means durable. 
As objects of British culture, none of tliem are of 
any value, except as matt<^rs of oartoaityf or a^ varie- 
ties in ornatnentul plantations. 
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of North America, from Califarnia, indefinitely, to 
the Dorth; and from the heights, near the shore, to 
the Stony Mouotaiiis; but there is no evidence of its 
being found to the eastward of those mountains, or 
lo the south or east of the Gulf of California, It is 
not found (at least not generally) in close forests, 
hut Bingtyj or in small gTonps, interspersed with 
pines of nearly equal ditneasions. It has been some- 
times named Douglasii^ dft^r its diseoverert in it» 
soathern locality and of its most gigantic size; and 
though the taxifdlia be a name expressive enough of 
the form of the leaves, one regrets that tbe Doug- 
lusii is not retained; as, if ever discoverer desened 
to have a plant called after him^it was Mr. Douglas, 
who underwent no ordinary sbare of privation and 
peril in exploring regions untrodden by the foot of 
civilized man. Besides, the distinctive epithet f^x- 
ifolia had been applied to tb« silver fir of Europe, 
and therefore it vfaa an appropri^ited nnme. It is 
true that pectinatu is as descriptive of tbe silver fir; 
but if tbe distinction is to be made (and it onght 
to be made, as odc founded upon good and distinct 
natural characters), tbo tree in question is not a 
pinus but an abtcs; and ahies iaxifolia, which ought 
to be the name if it is taxifolia at all, is tbo very 
name given to the silver fir. 

Majestic as are tbe spruces of some other parts of 
the world, the largest of them would seem but a 
dwarf if placed by the side of that one^ A stem, on 
a l>Hse from fifty to sixty feet in circumference, rising 
in one slraight and unhroten cone to the height of 
from 200 to 250 feet, is something for which one is 
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Uardly prepared ia (be vegetable world. The spracjeft 
of other regions ierre for masts, and canoea of coo«t< 
derable dimenftions may be boUowed out at tb«ir 
sterna ; bat tbe sipm «f tbat ooe migbt be ca^V(^<i 
ioto a tolerable ship; and, 8et on end, it «oqlJ 
make no contemptible spire for a cathedral, in which 
apartments and stairs tnigbt be cat ont, and bells 
swnng. ^ 

The spracea of Mexico are found on the table 
land, and priocipaJlj toward the east side of Jt^ 
where the mountains attain the ^reAtest eleratlon. 

One of the most celebrated spracea in Meiiro ia 
j>jMu« reliffiosa ; so called from its use in retiij^ous 
processions and in the decoration of chorchea. It 
jtrt>ws in great numbers on the elevated parU of 
Me7(ico; «tieh as the Peak of Orizaba, Perole, anj 
several other places i and its dark green foliage 
forms a remarkable, and by no means an unpleasant, 
contrast with the arid wuates and prickly vegetation 
of tbe intervening places. It is a handsome trce^ 
tltaining the altitude of at least 100 feet. In it»! 
baliil it is something ifitermediale between tb«i 
spruces and the silver Grs ; and, indeed, it resem- 
bles the balm of Uilead 6r of North America more 
than any other, IXs cones are uprij^ht* and thd' 
leaves pointed. 

Pinut hiriella ia anotlier spruce of tlie same re- 
gions, having several churacters uf tlie former one; 
only it is of much smaller growth, und, perhaps^ 
ought to be considered hs u uotintiiin shrub rathrr 
thun a (ree« It is ctiUetl birtella because tb^j 
branches are beset with hairs. In its height it^ 



MEXICAN SPRUCES, 33:) 

selilom, if ercr, exceeds twelve feet, &nd iU diameter 
incoDsideruble ; &o that it is of littlo value as 
timber. 

In Soutb America^ in Africa, or in tlie countrit^d 
in the South Sea» there are no spruces, thougb one 
large tree is called the Xew Zealand spruce, and 
employed by the natives in liie manufacture of a 
sort of beer ; but that tree is not a spruce, or onu of 
the ubietina at all ; it is a dacrydiam, and as such 
it is usually classed with the iaxims. 

Section IV. — Fines, properly so called. 

These are much more numerous in their species, 
much more widely diffused in their native regions^ 
And form much closer and more extended forests, 
than the sprutcs. They are also much more valu- 
able as timber, and for the resinous matter that they 
yield. 

The known species of pines amount to above forty, 
Of these nine or ten are found id Europe, where 
they extend from within the arctic circle to the 
shores and islands of the Mediterranean, About 
fourteen are natives of Af^ia, from Siberia to the con- 
tines of HindoAtan. There are more than Gfteen in 
North America, from Labrador to the peninsula of 
California; and some species have been discrovered 
upon the mountains in central America; and one in 
the St. Domingo, and one in Ihe Canary islands. la 
slating numbers, it is neceasary to qualify them by 
the word ** about/' because there may be many 



POPULAR fiOTANY. 



species yet midiscoTered* In Eorope that caflj] 
hardly be tUe case ; bat in Asia^ from China (indi 
irom the Cliinese sea) 1o the lake of Aral, und 
the UimaUja. to the farthest ridge of the Alluaa:'] 
nkonnlaiDs; and in the «e>lern parti of North Ab( 
rica» as well in the Andes in the soulh of 
eontiornt, there U moch yet to be e&|ilored. Onli 
two vf the pines have been foond on the cottlinent 
Africa; there are none in New UolUtid or V«a] 
Diemaa'g island, or in any of the isles of lh« 
Sea; and ihere U little probahiltty ih«( future search^ 
will find any there. 

The pine, once seen in almost any of the nnm«roa4'| 
species, can hardly be mistaken in any of the others*' 
The leaTeA, the buds, the cones, the mod« of branch*' 
ing:, the colonr of the bark, and the textnre of (ho' 
timberj amid rariations soQicieDl to distinguish ihv 
«pecies, have m> much of character in common ai> 
that the ^eans cannot he mislakeD. 

In their leaves the pines are all erer^reens, and, 
with very few csceplions, these are slender, orl 
thread -shaped. They are not single in any of tfaa 
•pecirs, and ihey are alwayi, for a certain length at 
their hafes, snrntunded by sheaths, With the ex- 
ception of pimUi xiQnobilit^ which bas sometimes two 
leaver in a sheath, and sometimes three, the number 
npon any one species is die same, — some have (vo, 
others three, others five ; but the namber is constant. 
Jn some, the leaves ore short, in others they are 
locig ; in some they are rigid, and in others they are 
•lexihle ; hut in none can they be mistaken even for 
the leaves of the spruces, the cedars, or the larcli«a. 
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With regard to the latter there can be no mistake, as 
lUeir leave? iire of more delicate eelour aud texture, 
and, as is geaerai wiLh deciJuoud leaves, want the 
firm epidermts of the evergreena. 

£u all their varieties of species and aituationa, the 
piaefl may be conf^idered aa buddiag-treea. Uavitij^ 
definite «QDual periods of growth, during whicb they 
elongiite both io the slem arid the branches; forming 
buds only at the end of those annual growths, one 
terminal apd others surioUDdtd^ it; and all uf them, 
if not destroy ed, producing shoots duriog the grow- 
ing season of the following year. Few of the pines 
grow within the tropica; and those that approach 
even near to those latitude.'^ are in situjtions ^o ele- 
vated, as to have the seasons so tnKrkcd that there is 
a winter, and in some cases apielty lung winter, of 
vegetable repose, previous lo which the buds are 
formed ; and they r«pose in their scaly hyhcrnacula 
till the warm seLison returns. 

The cones Tary a good deal in their size, their 
form, their posittou, and their numbers at one place 
of the tree ; bul they can always ii& known from the 
cones of any of their congeners. 'J'hey have the 
scales more kbickened, more arranged in spirab, 
^nd with their apices foruied into poinls or discs. 
They are sometimes single, sometimes in twos, or 
threes, or eloslers; sometimes they are pendulous, 
and somelimes ereet; but they can always be known 
from the cones of any other trees. 

The branching of the pines, though often, as has 
been already said, obliterated id very old specimens^ 
is^ wherever it appears, quite characteristic * Tbc 
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branclies always cQine olT at the end of the anmu] 
growths, and, unless where Ihe top bad has b-een de- 
stroyed, and rival aide ones have risen in itsplmre«thty 
come off nearly at right angles. The very TtgofooA 
branches are generally bent upwards toward t3l«4r 
potnLi; bnt the slender ones are not utirre<]q roily 
pendulous. The barb is of some shade or other of 
a brown or cinnamon colour; and* when old. the 
epidermis and srim« of the layers under it are scaly 
;aud cracked. Batb in the bark, and ia the wood, 
the annual layers are decidedly marked^oue portion 
of each being much more dark and resinous than the 
other; and the dilference being the more alriktng, 
the colder the clitnale, the more slow the growth of 
the tree, and the more regular the seasoujs. 

PIKES OF BCROi-E. 

From the irregularity in form of the EuropMan 
coDtiuentp and the diversity of its i^nrface io r£»p«rl 
of elevation, there is not that accordance of ve|crU' 
tion with latitude which is found in countries wider 
Iromsea to sea, and more uniform in their suriace. 
On the lofty mountains in the centre, and even toward 
the louth, the average annual temperature may be 
found of every degree of cold dowa to that «t wbich 
there can be uo vegetation, while uo part i» so near 
Ibe equator aa not to have a considerable dilTerrncf 
of seasons. Within the tropica it is the uniformilv 
of the seasons, rather than the hi^h temperature (for 
there are all temperatures there), tliat is nafavoar- 
Able to tlie growth of those plants that rcquint a 
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cold season of repose. There are two MttUummer- 
tJajs ihere* si* months apart at the equator, aotf 
approaching each other a9 the IropicA arc ap' 
pruacheil ; aad, whati^ver period may be tietwceu 
those days, the time of vegetable action, a* depend- 
ing on heal, in made thnt nmch longer than if there 
were only one Midsurnmcr-day. The seaeons in 
those tropical conntriea are chiefly distingtiisbed as 
wet and dry. Thft riry season la a time of repose 
to tbe gummy and finccnlent pinnts; but U would 
be a time of activity or of waste to the reainous 
oaes^ such aa the pines. In the pine distncta of 
Europe* on the other hiind» the proper diBtinclioDsi 
of seasons are cold and hot; uud, therefore^ the 
same pine that nourished near (he arctio circle may 
HourisEi on tbe southern mountains. 

SliU there is a sort of climatal distribution ; 
some pines belong more exclusively to the northi 
some to the cemlre, and some to the south* It is 
by nu means improbable Ihdt tho rock itself, et» well 
as the soil, the climate^ and tbe seasons, may have 
very considerable inEluence in determining the loca- 
lity of pines. The subject has not be«n very care- 
fully examined ; but it probably will be found that 
primitive mountains, more especially g^ranitic ones, 
and those sandy *nd graT^lly soils which are formed 
of their debris, are tbft best adapted for pine^. 
The few remains of tlie va^t pine forests that cure 
covered the i^ttish monntaina are mostly in gra- 
nitic and gueiag districts. The forests of the eastern 
Grampian^, from tbe Dee to the Dnlnan, are all 
in u granite country. &o are the remains of the 
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foreftt of Ilannocb^ the forest in Stralhglass, and 
some minor ones. Nay, there is the same evl- 
deoce in iLe bogs: where the country ia granitic, 
the trees found in bogs are pines with few admix- 
tures ; while in other parts of the cottntry, where 
the rock ii4 difl'erent, there h always a mixturet 
ttnd generally a predu-minance, of the remains of 
birches, alders, oaks, and other deciduous trec«. 
For instance, in the connty of Aberdeen, where the 
rock is almost exclnsirely granitic, the peat mosses 
contain hardly any liinbo r hut pine ; and thai pine 
is so resinous that it is used by the cottagers for 
candles, in the sume way as the pinn/t mantima is 
used in Greece; while in tlie central parts of For- 
farshire, where the rock is scbistus^ aiders^ larches, 
hazels, and oaks, are the trees chieHy found in the 
bogs; and in Fife« wh^re the rock is aand-stone 4iid 
lime-stone, the trees in the bogs are chiefly oaks. 
The pines of the itortli of Europe are on granitic 
districts; so are those in the Alps; the centre of 
the Uartz is granitic; tlte ( arpatbiau luuunUdns ar<i 
leas so, and the pines there are fewer and smaller. 
The pine valleys among the Himalaya monniains 
contain raui^h of granitic debris; and if it be truft 
that pines arc found upon strata of rocks dilTereiil 
from granite, they are generally more mixed with 
Other trees, and their timber is less v aluable 
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TUe pine mo^t abuadant ia Ihe nortli of Kurnpe 
13 the 

Hcotch Fir. 




The Scotch tir (pimuf i^ivntrtJi) is, for distriba- 
lion, accessibility, and timber, probably the most 
valaablo of the pinea, Ibougb it Ia by no meatiA ibe 
tre^ of largest growth. It is called Scotch fir from 
the vast forests of it that once existctd io that coun- 
iry, even ih pUic«s where tliere has not for centuries 
beet) u tree, and wh^^re. if that tree he now planted, 
it thrives badly. Il h called nfivettrig^ or forest. Or 
wild, because it is the oaly pine which is found 
indigenous in the north and wcsl of Europe. It 
z 2 
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g7ow» abundanlly tn &II the conDtries norlli of the 
B*Ili*^, as far aa the sevenlietb degree of Utrlodft. 
It occurs ugnin, in great quanlilies, in Lir^mim ftnd 
Litbaania, on tlie souLherOf or ratlier the ea&terts, 
slior* of the Baltic^ attd lU timber U laigely en- 
porlcd at Rigd and Memel. 

Tbe locality of the Scotch fir is very extctiBir«L 
Forests of ibat timber extend, tbou^li not wilbout 
interniption^, from the wefitern coast of Norway to 
the river Lena, in Siberia — an extent in langitqd«. 
if we take iti also the mountains of Scotland , of fuU 
one hundred and Iwcoly degree*, or one lbir*t of 
tbe cirruinrerence of the parallel. And if *e »qp- 
posc tUat the parullel is even ibal of th*? Arctic 
circle, tbat wouJd give u runge, from e.Tst to west, of 
full fniir iLouftand mile^. It may also be turn- 
tioned lhat, as the lon^tude^ eailwanl, iDcrravcn* 
tliosc pines leave the very norlhcrly plaeeff, wbicb 
lliey bold in tbe west, and incline toward the Al- 
taian mountains, leaving the spruces tartbtir to tlie 
northward. Its northern limit ia 70^ LapUnd, 
ant] little more than 02° in Siberia, wbich make* a 
flilTerence of between 500 and tfOO miles. 
• On the Carpathian mountains, it » found at the 
lieigbt of 3000 fert; it is found at nearly double 
tliat nlliludt? on tlie Alps; und on tbe Pyrenees it 
«xtcndH l&OO feet bigUer tbuu on the Alps; but it 
Iff doubtful whether that which is describrd as 
growing there be nut a dilferent variety from tUut 
of Scotland and ^V>rway, On the Alps and tbn 
J'yreneM pl»n(;» of the Scotrh fir ure fimntl bigbrr 
imp than iho sprnues or tbo silver tlr$, tbougb f*imHt 
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vncinata^ on the Pyrencee, ami pinag eembra on the 
Alpa, grow At greater eleviiUana than the Scotch 
tir; but neither of tlieae laai U found in the ex- 
trenifi north of Europe* 

The general character is giren in the above cntj 
ID which the amenta cf pollen is shown upward, and 
haa half-grown cones downward at the end of k bit 
of twig of one year's growth. Above that are the 
youngs shnots in tlic early part of the season at which 
the specimen was taken ; with the rudimetits of a 
second influreacence on their summits. If the twig 
had been left growing, the anthers would have dis- 
appeared^ and tho cones attained their fall Biio in 
another year; the rudimenl^ woald huve advanced to 
the nUte in which these oppear; Bod new shoots, 
with the beginnings of a third fructilication, would 
hare coni>e from the buds betvteen those rudiments. 
There are two leaves in each shealh ; they are stiff, 
and when the tree healthy they hEire a tinge of 
blue or purple, and the twigs on which they are 
borne are of a cinnamon red^ which colour in the 
bark of the g^rown tree in a favourdhle indication of 
the limber. In fiivourahle situations the Scotch hr 
will remain aonnd and vegetating for more than two 
hundred years ; and as it always decays first at the 
outdid^, the trees never deceive the woodman by false 
appearance^* There seems in the resinous mutter, 
when not injured by beat, a power of retreating and 
concentrating itself in the cc^nlral part of the tree »nd 
also toward the roots- This is peenliarly the case 
when i( is immersed in water. Those cliiinges are 
not tlie mere decay of alhttrnum or dap-wood, and 
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the preservation of tli« hearty vootl. For vheo 
pia^s, Ibat have in all probabilitv lain in the earth 
for inore than a ttiousand years, are lakcQ out more 
resinous and durable than the full-grown tree* that 
are newly t'ut down^ Ihey are angalar, and lermiiiate 
upward iti points. TLest-: ure often so full of reuD. 
thftt one can hardly imagine that they could hate 
^rowD wttb such a superabundance ; but that^^ ftft the 
other part3 der-ayed, their resinous ntutter (which is 
not soluble in water, unless there he an akernaliaD 
of exposure to the uir, or the action of heat,) muit 
have retreated, as the iigncouA fibres were attacked 
by tb«« humidity. 

It haA been attempted to account for the fortmi- 
lion of timber in that way, by the ultimate dealme- 
tion of all the lig;iiioaus matter, aod the suhMrqufinl 
induration of the resin by iiip destructioo of Um 
greater part of its oil, and the cousolidalion of tha 
remainder. And if nmber were found only in Buak| 
situuliona as tho^ie on the south of the BaltiC;, whefjl 
we are free to suppose that there have been plcu;*, 
and time, and cold and moisture, enough for aaeh • 
purpose, there would be at leatit some platt»ibih(y in 
the hypotlieHia. Bat, nnl'ortnaately for th^it bypo- 
tbest^, amber forma a cunsiderable article of export 
at Mozambique, on the eaat tioH»t of Africa, where 
there ii uo present inHieatiou that can lead us to 
suppose that pines ever exi:»ted ; and if we Uod any 
produDtion exintin^ independently of any partivulftr 
combination of circumstiinceA. we are not warranted 
(o conclude that tlmt eouibiitatiuti ul' eiruumnliiooaa 
ja the caust> of its ex.istenve any where else. Wrri 
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that tbe case, if we could ^upjKiaQ a Lmman being 
to h&ve lived in any climate so severe as that water 
never was liquid but when melted out of ice over the 
Gk, that peraon, upon seeing the Atlantic, ought to 
conclude that it had been melted in kettles* 

The pines of central Earope, tneaning^ thereby 
those of tiie Carpathiaa mountains (for it has been 
mentioned that the Scotch tir is a central and al- 
most a southern pine in ibe west)^ are the dwarf 
pine, pinus pumilio, and the mugho pine, pium 
muffhas. The Scotch fir also occurs, but not bo 
hi§^b on the mountajna as those two species. 
There is some confusion ahout those two species ; 
and, by some of those whom we are entitled to 
regard as the best authorities, both names are ap- 
plied to the very same species ; anU as the one \» 
described as being on tbe Carpathian mountains, 
and the other l:oth there and on the mountains of 
Carniola, on the south of tbe Danube, they 
may be tlie same, in a popular point of view, the 
fact is of importance only in proportion to the im- 
portance of the trees, and in the case under consi- 
deration that is not very great. If there are two 
species, pHmilio will suit them both, for Ihey wre 
both dwarfs. 

Linnaeus considered the mugho as a mere variety 
of the pinui sglretirii: but tb* characters arc much 
loo dissimilar for that; though the mistake of the 
Swedish botanist, in considering the dwarfed speci- 
mens of the a^tvej/tris in Lapland as mughn*^ has 
led others to repeat the tale that the Laplanders 
make their »iiow-shoes, or skates, of the tough and 





Wly extrml mM ■■ iiii ii 
ftgrra viik (k« Seotck fir. TW le«v«s are 

the cDvesvc vrnf flrach MaUsr; tbry ant 

firlnns pa d M ttu ), mtttk tbry sund ricbi c^t. 
Ctm m bBskv, uid scMoa rxcccMli the far*|riit of 
V ■nroB Cect. The timber is very resinou, mmA 
i lh« hfMBcbes ate hrakH like miii aom oat 
^wle IffBDcparent. Tb&L reiia is Ldotb hj the uwi 
Uuganan or Ciirpatiitsii hakan, «tid the I1b»* 
call lh« Inte iu<-ll kntmkolz. The gmt 
of the Dorthera parts tittngafy mdTrfeB- 
ajlfaftia Bt^ not of that pmcr or, aMJ«ed» of tmf pMO 
at all ; they aro chieiy of oak, ami after that a»h, 
Tbo piaea oecvr da the nh-alpicK rcfiioB, fnwu 
aaarly -iUUU tit nearly 4U00 feet abore the IbtcI of 
lb<' s«a» Accurdinfi: to tlir acooanU, tha pisea of 
lh«t pjM-t uf Europe :ire of little LDlforrat or valsr. 
That iDa> he parlljt acrounled for b): the ett«afltrB 
bed» qf limestone ami trap lb«( lie %U»ng the 
anil cuver to a conaiderable Ucigbt the alopofttif 
luouQlains. 
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Tbe foUowing list comprii^es tlie principal pines of 
the wutbtim parts of Europe : — 

ClnaUr pine, jihuts pinaster. 

Crooked pine, fiinu^ ttitcinafa. 

MuunUin stone pine, jjinu* cembra, 

Piiim pinea, pin k pi^ons, 

l^ea pioe, pinHS mariiima* 

CorsLcan pide^^iRtiK Uiricw. 

Aleppo pine, pinus Ualcpeiuis. 
There Eire one or two otberfl* hni Uiey— and, in^ 
deed, some of tboae in (be list — are of very minor 
imporluDce, being of lillle valne an timber, Bnd also 
only partially eharaoteristic of tbe scenery of par- 
ticular places. 

The cluster pme, or pinafter , i» a baudsome tree, 
founil in cousiderable nambers on the coasts in 
the south of FruQcc and in Italy, where, in favour- 
a.ble silaations, it attains the height of aeventy or 
eighty feet. In ita general habit it bears some 
re9«mbUDee to tbe Scotch hr, only the leare* are 
iiiueh longer, continue for a greater length of time 
on ibe stems, and are of a Jiner ^r^cn ; the bark it 
more smooth, and the tree altogedier eeems more 
delicate. The cones arc tbe most striking mark of 
distinction ; they are produced in bnnchea round 
the twigs ; and it is for that roason that tbe name of 
elbsler pine is applieil to it. It gcvws freely, and 
even rapidly, in the warmer parts of Britain, and, 
on that account, it is of some value as an ornamental 
tree; but its limber is very inferior to that of the 
Scotch fir, even when grown upoa soils that are not 
nataral to it 
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, Tli0 cro&A^ pine^ the epithet of whicb appiie* Co 
the cones, and not to the atcnii httA the lea\c» two 
»ad two in a sheath : atul tbey arc louger th^u the 
leaves of the Scotch Hr, tiut POt wo long as those «f 
the piaasler. The cones ure oi^ile.and ben I lo oqq 
side ; the seeds have seven cutyledoiw. 'I'iilft |Miie 
ia found ob the Pyrenees, of which mountaioa it i« 
tlie only peculiar pine that ht^en discovered; 
hut, from the difliculty of the passes, there are »tilJ 
flome partx of the Pyrenees that have not been 
explored. 

About the mountain stone pine of Kurope there 
seems some little confusioRp as the name has l>ecii 
applied to pinui piueot wLich is a two-leaved piiio 
and maritime ; while the mountain atone pine grows 
on the Alps* between France and Italy, and in the 
Tyrol, and resembles in its coues, and its large jmd 
esculent seeds, the stone pine of Siberia, from which 
it hardly di0ers, even as a variety — at least, not (o • 
greater extent than can be accounted for by th« 
dilTerence of climate. It is said (o grow very 

t^slowly, and not to attain more than tv«>i)ty 
twenty-fire feet in length. But it grow4 high 

',iip on the Alp» than any other of the pinf», 
than the larch ; ao that tbe slonrnes^s of its grow 
and the hardine^ of itH habit, justify the suppos' 
tion of a relationship, if not an identity, with 
atnne pine of Siberia. 

The pinus pineot on the other hand, is d«acri 
as risiuj^ to tlie Ueij^hi of between sei'enty and eighty 
feet. *^ It ^rows,*' says Desfonlaines, ^* in Itqly» in 
Spain, and in most of the southern departmeottf of 
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France. I have seen very fine ones along the shores 
of the sea, between Marseilles and Saint Trapez; 
but they stood singly. M. ile Malesherbes said that 
he jiaw ttne extensif^e forest of them, on the right 
hank of the Rhone, in Lower Languedoc/' The 
leaves are ouly two in each sheath ; the cone$ are 
lar^e and ovale, about the aisse of a pine-apple ; and 
the sirales are very much thicikened. The timber is 
white, weak, and conlains little resin. 

The ica pine has two leaves in the sheath, long 
and slender, and rather of a yellowish green^ The 
COUPS are ovoid-conical, and placed on peduncles* 
The tree rises to a very considerable height ; and as 
it will thrive very well in dry aanda close by the aea- 
ihore, it forms a goad shelter, to otiier vegetation, 
from sea air, and also from drifting sand, in all 
situations where it can Hiand the elimate; hut as it 
i« a native of the south of France, it w apt to he 
injured by the severity of northern winters. In 
Britain or Ireland it wouhi stand better on the 
shores of ilie Atlantic than on the opposite coast, 
or in the interior of the countrji'. The sea pine 
occurs on all the northern shores of the Mediter- 
ranean, and on those of (he Adriatic and the bays 
of Greece. In the latter country it id very abun- 
dant, and used as a ahip timber. Loth for spars and 
planking: and it is reported as being so fuli of resin 
that the peasantry use slips of it instead of candles. 

The Corsican pine grows iln the island after which 
it is named, and is there said lo attain all elevation 
of from V20 to 140 feet ; but ih*-. limber is light, 
and not dorable. It is found also on the moun- 
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tains of Barb&ry. In iU folmge it re»«ml>les 
pea pine, but is of a deeper green, mhJ its gen^i 
aspect resembles that of the Scotch fir. 

The Aicppt) pinCj which h rIso called (ho Jei 
«a]em pine, grows on the dry stiores ot' the Mcditei 
rancan ; and it is common to the three qaarters of 
world, by which tliat &ea is incloaed. Perhaps it 
moat abundant in Syria* but it is found also in 
south-ea»t of France, though at no great di»lam 
from the ; and hUo id the moant&tna of Algiri 
and in Tunis. In «ume of tho^ places it 
small forests i and on the shores of Province h 
called the white pine, from the colour of its 
which exniJea spontaneously from the Gssnres of 
bark, and hardens on the aurtVice^ lu most slvi 
tiona it ia little better tfa&n a alirub, and it sel 
if ever, rises to more than twenty or twenty-fiv#i it 
in hoight, so that it is of comparatively little rah 
as a limber tree. From the reainous nature of 
wood, however, it makes good and ready foet; «ti4 
it lA altogether curtuus, as alTording an inst^ce of 
pine iu situations whBr<T, ffom our knowledge 
tbe haliita uf the more majestic piue& of the nc 
any pine would not be looked for. 

As that meagre dwarf is the ouly pinr or fir 
met with in Syria, one is a little perplexed aboiit 
importance attached to the fir in the Biblo; thoagh, 
pttri&aps, some other tree was nipant> just a» 
Mdar of Lebanon, « hich was so much oelehmtMl fc 
ila durability^ may have been some other tr«e Um 
that with which pleasure-grounds are now oi 
n timted ia England, Tlicao are not, however^ 
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only iiidtaiiC6S in wUicb modem observation is at 
variance with aiacient deacnpLiou; and, therefore, 
one is apt to oonclade that there h^A f>«eti ft duubte 
trjinslation — that the sabjeet has been " done into 
Enj^lifih," as well its the name. 

Before proceeding to take a summary of the pines 
of the otlier parls of the world, it tnay not be amisa 
to f^lance b^ck at the distribution of those of Europe 
— at those only which are in their native and natu- 
ral localities, of course, because cultivation can 
change both the locality and the nature of plants. 
There are certain directions in which the region* of 
the dilFtrent pines lie ; and thcise are the very re- 
verse of what we would be led to Ruppofle from the 
temperature. The Scotch Gr (pinUM syhesti'U), 
which thrives best within the arctic circle^ is, in the 
western purt^t of l^urope, found as low as latitude 
46% tlms having a range in latitude of nearly liftcen 
hundred miles. About the loni^Uude of Poland, or 
the middle of Europe, the same pine does not reach 
farther down than about latitude 64"; ao that the 
range in latitude (here is shortened to abont one 
thousand miles ; and^ still further to the east» the 
trees dwindle into shrubs, and are barely fcmnd. 
What analogy the dwarf pines of tJie Carpathian 
mountains muj have to the pines of the extreme 
north of Siberia, has not been traced; but there is 
some resemblance between the lon^-leaved pines of 
the south of Europe and those of India, although m 
Europe they are chieBy fotind near the shores of 
the sea, and in India at considerable elevations 
upon the mountains. It is farther worthy of notice* 
that tlic region of the pinns xyheMtis is chiefly that 



tlw Allelic, nnti] we oooe «• f«r to tlie «diiili«^ 
Bs Uul these are toned by Ike Pymees» and Uii 
Mcmatahia of Cer«iu« aad CaataL 

PINXS OF A5IA. 

Tht pine* of Acta laay be divided into novtbfi* 
and aostlitfB aoes* in like HutMr aa cat. 
Tboce ta the north are fe«, and tbovgk aave kava 

ti«e]] named u if ftproces, it ii by do naeaiu aatifCi»* 
UwiJy bade <ml tbal there is any pine, nortlL of tbc 
AUcM ttoantams, except Uie Scotch fir and the 
atone pine. The slofae pine v not fotiod in the 
pUina in any part of Europe, u it dvea not inhabit 
r^iooft so far to the north aa to hare pioec (idth 
the exceplion of maritime pine4) on the low groanih. 
In Siberia (he case ia different ; the aiooe ptoe ii 
found in the plajna, and it cilenda 6irther to the 
north lh:ia the Scotch Gr. It is the s^ntr with the 
larch; that i» in no part of Europe an iuboJiitant of 
the platDSp oaleu where it has been planted by arL 
And it, too, is found ao far nortbi and io dwarliod 
in .Siberia^ that it haa been considered as diflerent* 
and had a specific name giren to it. Thai th« 
pines of the south and east of Europe should tike 
the most northerly place in Siberia* while the ptiie 
of the norlh'vesl of Europe takes a more soulher}y 
locality, ii worthy of notice. Both the Scotch Gr 
and the stone pine are hardy irees ^ but it seems 
that each ha» its own peculiar kind of hardtneas*- 
tbe Scotrb Br against a stormy and rariablo cli- 
mate, and the stone ptue agaij^t lon^-protracted 
winters ami dry summers, fn tbeae resprcts, the 
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vicinity of tie Altaian mountains aeems more to 
resemble Norway anil the countries roilDd the 
Baltic; and tXie |>l!iiii, or nortiicru hills, and slopes 
toward the rivers of Siberia, more to resemble the 
summits of the Alps and the Carpathian mountains. 

As the localities of the stone-pine in Europe 
are rather conHned, perhaps it may with most ac- 
curacy be dflscHbed as a Siberian tree ; and as sutU 
Che foUowiiig figure la given. 




The Siberian stone-pine* which is bat of tow 
stature in those bleak and elevated parts of Europe 
in which it is found, is a stately tree in the north 
of A»ia — so much so as to gel the name of the Sibe- 
rian cedar. It is only in the better parts of the 
country^ however, that it is a large tree. In some 
of the more southerly forests, especially in those 



scar tlw tiver Jeaetti, it gtov9 to ihe bri|;ltl 
100 or 1^ feet; hut il gtow^ slowly* *ul mmm 
of the trees, whde In rigofou* gruwtlt, almr 101 
to iDi} rings of wvod, intj i o l i ng ■ daratian «f am 
nmhar of years, fvea in tbe colder aila*- 
lioM, tofW^ Bivtb and east, it i» dwarfed 
latbcr tiian duttarted; and aashrvrd of tJie Lena. 
■hwiQ H ia kmmd icattered as far na tke riioraa of 
tire eastcfn aeOt and wkere it bas aMaathnai boM 
coDsidered as a scpiimle species, and named ptff- 
■M», from iu dtmiDQlUc sifc, it is not distorted* 

Fitm tlie places whrre it gcmrs, both in Enropa 
and Asia, the stone-pine may be re^rded as Ihe 
most hardy of all the tribc^ and il forms 8tn»|fv 
turd, and dorahle timber; but its grtiwtb ia so very 
sJow that it coald not be cnlttratcd to any advan- 
ta^ in the llritish islands, which are not, at any 
ynte, the description of climate in which il would 
Utrif^e best. 

The stone pine has five lesves in each sheath ; 
the cooes are o«al, with the scaJes tery large and 
thick at their extremities; and Che seeds are lar^ 
iind may be eaten. The coucs are highly coloured, 
bat not nearly so much so u those of some of the 
spruces. 

LiiUe IA kd(3wn of ttie pines of central Asia, 
from the shores of the Caspian, or v^thcr fnun 
the mountains eastward of the lake of Aral, to 
Vhin» ; although, fr«Dt the appearance of the swan- 
tiiivs both on the north and soath, there is little 
doubt that the lablo land, where not loo arid fur 
the purpose » is a country of pines. 
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In Uie eastern parts oT China there is one pin& 
reprcsenleU as hein^ very ubiimlant. That is, iu 
all i^robability, tbe pimts Siticnsis, It is said 
to be a two-lea.v€d pine^ intermciJiale in aspect 
between the Scotch 6r and tbe Oorsican pine 
Cpintt* Inricio ). Dr. Abel, who accompanied 
Lord Anihtir(it on his mission to China, f^ays, *' All 
the groves tbat I saw in Cbiua were of tliis pine, 
which appears tn ba one of the most widely diDused 
on tbe pantinent of China ; we met with it through 
more than ten degrees of north latitude, and six of 
east longitude." An embassy^ passing through such 
a country as China, is not, however, the very best 
means by which accurate hol^nical informalioo can 
be obtained, — ^as the members of the embassy would 
not be allowed^ and could not, if permission had 
been given them, Icuve the roada to examine the 
groves ; and thus tbe groves may have been arti- 
ficial, or formed of dilTereul pine?. 

Two of the moat remurkuble pines in tbe Hima- 
laya, are the Ifmgifolia and excetm. Tbe lojigi- 
JqUq^ which is very properly named from the great 
length of its leaves, grows lower down upon tbe 
Indian Bide of tbe mountains of Nip;il, than some 
of the other pines of the Himalaya, It is a three- 
leaved pine ; tlic slieuths are much elongated, and 
the leaves themselves are very long and slender, 
and hang down gracefully. The branches are in 
whirls like those of the Scotch lir ; and the cones 
are arranged in tlie same manner. From the pe- 
culiar character of its leaves, the long-leaved pin^ 
must be a very graceful tree. In the mountains 
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ii pvn 10 tkc beigM of 100 fe«i or wmm ; hni ia 
Ifas gndotts alMBl GaloBtU, vbcrr il he^n in- 
tl^umi M as tree, tbovgii it h^^n liie 

heat of tlie duuke, U u of hmi aboU ftice. 




Thd pr'fltM f^eeUa has mor« the habit of th« Wey- 
niotiih pinc: Ijtit the leHTcs nrc Ionj;*?i*, They are 
in fivet in each ahentli ; anH the cone» an long 





AMERICAN PINKS. 365 

am] pendulous, and have foot-stalka and very lar^e 
scales, of Hu ovate rorm, and not thickened at tho 
points. The excelaa exceeds tkie iDngitblia in dj^ 
niensioni; bnt still it ia by no meani t!ie talkat 
of tlie pines^ 

FINES OF AMERICA. 

Independently of the spruces that liare been 
noticed, and the larches to be noticed afterwards, 
Nortli America is, in an especial manner, a country 
of pines; and thougli, in many places, they have 
been somewhat wantonly wasted by the axe and hy 
fire, and though the snows break tbem» and the 
violence of the thaws and Hoods carries them in 
vast quantities into the St, Lawrence, whence they 
are wafled eastward hy t^e current of the Gulf 
stream; which, deflected by the projecting land of 
Nora Scotia, and the inland of Newfoundland;, 
and arrested by the polar ice, casbt theoi in ^reat 
nta^ses upon the shores of Iceland, Jan Mayen, 
Nora Zembla, and part of the north of Asia ; they 
are still very abundant tti Canada, as well a^^ in 
the connlriea to the south of the St. Lawrence, and 
the Northern parts of the UpiUid States, 

In the central valley of the Mississippi, and upon 
the eaatem side of the Stony Mountains, they are 
comparatively few ; and they art; jtot abundant in 
the central country to the northward of the great 
lakes ; but they occur again to the westward of 
the mountains; and some of the largest are fonnd, 
aloDg with the gigantic spruces, in or near Cali- 
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fornia. In the low country of Louisiaaa Ihera mrc 
few or none ; but they again occur with the spruces^ 
on the elevated parla ot the table land of Mexico. 
8ome of them are of small dimensions, and foond 
on the inandy tractft near the shores of the s«a; 
some are met with in svramps and morasses, and 
some that in good soiU among or near the 

mountains, attain a very Urge siz^, and are valuahle 
for their timber; though, perbapsj, uonv of tUem 
are so durable as the pines of the eaatem con- 
tinent. 

perhaps the species which has the most northerly 
locality is Pmtts Banktiana, the Undson's Bmy 
pine, or rock pine. It is a two-lcaved pine, witli 
the two leaves turned away from each atber; ami 
it 1^ remarkable for the crooked form of th« eoB*£. 
The branches are numerous, lon^, and spreading; 
the cODes are in twos or threes together, very 
numerous, cf a yetlowieh colour, and more slender 
than thoHe of the Scotch Hr. It is found iu sandy 
places among the rocks, in the dreary and inhospita- 
ble regions that border upon the bay after whii'h 
it 19 named ; and it is also met with as far to (iie 
westward as Mackenzie's ri«^er. The h«avers nak<^ 
a good deal of use of it in their sin^lar arvhi- 
lecture; and the beaver-hunters aUo employ it in 
the cDUfltruotion of their huts, and for fuel. It is 
well adapted for the last purpose, as it contains 
a great deal of turpentine, and gives out a strong 
heati It hardly enters, however, into the eom- 
mercc of the country as pioo timber* 
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/*mtfl Strottut. — IVeymtwfA Pine. 




Perhaps tbe most hflndaome nnd valuable of all 
the pinea on Ihe east side of North America isi the 
Weymouth pine. 

The Weymouth pine is. or once was, found in the 
wlinle of the elevated ridge, from Cnnada, as far 
south AS the CaroUnas^ It & five4eaved piDe 
with long penduloui conesi something resembling 
the excelsa of tJic Himalnya ; but the leaves are 
not so long. It grows to a very coijaiderable 
height and diameter; and as it grows clean and 
straight, and is light and claj^tic, thongh not 
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refy vlroDg timber, it answer* for mutt. Wbeo 

Norll) America vaa setlle-fl fay Eziglbh coloaiili, 
the Weyniqath pines were reserve*] from Uie havoc 
tb*t was coQimittecl upon the other treei; of tke 
tortsts, A law to thai purpose was passed in tLf 
Wh of tbc r«]^ of Elizabetlii Tbc trees are oflrn 
of splendid dimensiont, aflbrdin^ timber lo (be 
length of from 80 to 100 feet ; and Bpccimens hxte 
been cut dovn of between seven and eig^bt feel 
in diameter at tbe base^ Si^s Hke tbat «re. bov- 
ever, rare; but it is by no means nneomroon m 
meet with line logs tliat square to between tbree 
and fonr feet* Tbe timber has tbe advantage of 
being c)eao and easy to work ; and^ aUbongb it i« 
not \eTy durable, it i» iDoderate even in that respect. 

Tbe ^'eymoutb pine may bear to be considered 
us a sort of type of a subdiriaion of Ibe pines. 
The cones, tbe bark , and tbe limber, bare aome 
r<^scmblance to those of the spmces ; but in ma»t 
respects tbe tree is a tme piDe« altbongh rerj 
unlike Ibe pinv* v^JtietlrU, Though ihe Wey- 
ynoulb pine in not a native of tbe very coldest 
parts of Nqrth America, it bears the clintate of 
England, and is, probably, tlie only pine of the 
east of America that is worth cultivating for eoo- 
Domical purposes. 

The American pitch pine (pinui rennMa) is an- 
olber pine which \& dilTuaed over a coDsiderable 
extent in lalitnde; but it does not reaob to far lo 
the ^ontb as the Weymouth pine, the state of Peon- 
syliania being about ilA southenii limit. It is 
a two-teu^cd piiic, with conical cone* growing 
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in tbrces. The wood is full of re^b, bal it has 
not very many qualities by wLich it caa be recom- 
mended. 

Id tbe central and soatbem partA of the Uiiited 
Stat«s, the pines are inhabitants of the swamps 
aad wkstea, and some of them have a great ten- 
dency to overrtm and spoil land* that are allowed 
to go out of enlture. One of tbe most annoying 
in that respect is tbe frankincense pine ( pinHt 
ieetla) a small long-leared pitie of very slow and 
not very seemly f^rowlh. It covers large tracts 
in the aouthern parts of the United States, and 
where it has once established itself it is extirpated 
with difhcuUy, and tbe laud i« said to be nearly 
mined for other purpose*. 

The swamp pine (pinvs paluitru) is another of 
those unseemly and unprofitable members of the 
tribe. It grows in the marshes, and thus occupies 
ground that is not very valuable for other pur- 
poses. It is a three-leaved pine, with very long 
leaves, and sub-cylindrical cones, beset withsbarp 
points on the scales. It is found cbiefly in the 
Hwanips of the central and southern parts of the 
United States. 

The variable pine (pintts variabilis), called also 
the hedge-bog pine (ptnut eckinata), from the habit 
that it baa of forming leaves at tlie knots, and in the 
lis^jurcs of the bark, — is remarkable for having, 
sometimes, two leaves in a sheath, and sometimes 
three. The leaves are about an inch and three 
i|iiart(^rR in Icngilh ; and the cones are ubuut two 
inches in length, solitary, pendent, elongated, oval. 
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and buving spimea on the scales. It ^rows on lh« 
Bandy pjurls of thr American coast; aiid IbQQgb ils 
appearnnce b ratlier rugged^ and lU fti^e small (iu 
height is about forty f««t), it affords betler tttnbcr 
than inany of the larger and more handsoinc piftM. 
It is very resinouA. aod said to be, in alrvnglk, 
rath«r superior to the Scotch Gr. The Freadi 
once built a 04 gnu ship wholly of the pinua t«« 
riahilis. 

The Jersey pine fpinut inops — the poor pine) 
|:ets iu English tianie from the state of New Jersev, 
between the mouth of Hudsou's river and I>i*U- 
ware bay ; and its Lutin name from its start ed and 
wretcbed appearance a^ compared with most of the 
other pines. 1 1 ulmost invariably grows crooked; ami 
seldom reaches the height of forty feet. Its leam 
are two and two, nearly two inchen in length,. 
channelled into a hollow on the one side, and comres 
on tlie other. The cones are se^ile» peoident, 
ovoid-cylindrical, about the same length »a (he 
IdftTca; they grow singly or in pairs, and the acalei 
liAt^e npon their crowns a projecting scale a liltla 
curved. The Jersey pine grows in sandy aoiis. 
The timber is reddish and very reainouH ; hu(» from 
the small growth and tincouth shape of the tree, it 
h not much utted. The tree is not. however, with- 
out its tise I for it furnishes abundance of pitch af 
very good qtiiiUly 

Therp arc several species of pines in thi> flaUM 
eltivated parts of Mexico tbiit produce the spru^M. 
These, as might bo expected^ bave more ibu cha- 
mior of ihc other American pines Chan ef those 
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ot die caatern coiitinent ; but as tbey liave a more 
southerly latitude; than even the pines of tbat eon- 
(inent, they have 6onie reseiiilvUnce to the pineii of 
the Himalaya — or rather^ perhaps, to the Wey- 
mouth pipes. 

Ptnas ptthila is, in fact, not very diiferent in its 
habiU from the Weymouth pine, only it has but 
three leaves in each sh^alb. 

Pinui/ Lcittphjfila is rather peculiar Id its habit ; it 
bus iive very slender leaves, and, in that reflpect^ ia 
something anulogous to the Weymouth pine, while 
in the form and position of its eon^a it very much 
reaciubles the Scotch ftr. 

Piniis Montezuma may lie considered as the 
American type of the long-leaved pine of Aaia^ 
which it very much resembles. 

Ptnua Teocole i^ the sdutLern representative of 
the frankincenae pines of the northern parts of 
America, riffit/a or t<Eda, 

In the mountains of St. Domingo, or Hayti, 
there is a pine (pinux occidentatiaj which resem- 
bles the pines of the American coutiuenli — the 
psiltiBtria, perhaps^ more tbiin any other; but the 
leaves and conea are shorter in the St. Domingo 
pine. 

The only other islands, in the Atlantic* in which 
there are true pines, are the Canariea, where pinvt 
CaiiaricnsiSf a long^leavcd pine, is found in con- 
siderable nnmhcrs, especially on the Peak of Tene* 
rilfe. 

It seeuis to he a general law of the pinea, that 
those of wartu latitudci» have much longer leaves 



thoK of cold«r ottes^ TU» U fovoil in En- 

in Am, and in Amcnca; and, tbereforr, wr 
mmy eoQc1iid«' thai u in some way connccled with 
tlie latitade; and that, io a« far as nier<» l«oglii ia 
mienvHl, all th« differmee may proti«l»ly har« 
heem produced hj diffenoca of latitude aloM.* la- 
dwd, obscrratMHi Ob a aingle pine-tree^ as aS^ecled 
by diflercDt degrfea of cold, leads to «otpetki|g 
ce the saae resoll ; for in a bleak and anfaiowm- 
ft«asoB th« learea da not attain half their usaal 
length ; and when the prowlb uf the Pinaalnr u 
eb«eked, it4 haves are abartei- than thoae oi the 
Scotch Br* 

I V* — Larches. 

Thouffa the Urrhe» are by no meani nniaeroaa^ 
they are bighij impor^t. Like tbe real of the 
mHtttna^ they are monoecoaa; bal^ oiiliie the rcat. 
tbey are decido<«n8, sbeddio^ tbrir leavrjt in th^ 
antiiinn, and renewing them a^in in the spriog. 
Deciduous teares neter have tbe ftante firtu m4 
smooth epidermis as those ivhi£l;^stand tlie winlVt 
and have to bear the frost. In their youtig atti* 
they are not very different ; and thus tho occaaioaaJ 
frosta nf early summer nip llie young leases and 
twigs of evergreens as readily as those of deciduous 
trees, and even more readily. Bat in the antamn. 
wh^n all stems that arc not annua) ripen tlieir wood, 
tvnd when the petioles of deciduous leaves separate 
from Ibe twigs, the action of tbe evergreen learva 
erases, and tbeir epiflcrtiiis ripens; nnr. buwever 
long the leaf may afterwards retuatn ou the Irrc, 
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doefi it ev6T again acquire the same vegetat>le actiou 
that it had in the year of its production. It is a 
general Jaw »i vei;etatioD, that the same part of a 
plant perforins tlie same function, whatever that 
ftiuction may he, only once — that is, during one of 
tiie seasons of growth in the plant. If the organ be 
one of fructification, it dies, and is cast off as soon 
as the seeds are matured ; aud if it be part of the 
proper structure of the plants aa an individual, when 
(he seasonal action is over^ it stauils back — retires, 
as one would say — and a uew structure takea its 
place, and repeats its function. Thus the actually 
working parts of plants, unless in those that have do 
seasons of rest, aud they, of course, have no marked 
distmctions of structure, are all annual; and tlie 
inoment that tbey hare undergone the autumnal 
ripening, their decay may be said to be begun. 
Thus tho diJTerence in the duration of the timber 
or the hark of trees is, therefore, Dotliiug luore than 
a diOerence in the period of decay. The connexion 
hetfveen the wood and the leaves* Jn this respect, 
has nut been investigated; and, therefore, we did 
not advert to it in tho chapter on vegetable pby- 
Biology, though it is a subject by no means unde- 
serving of attention. In speaking of llic durability 
of timber, we must not confound the decay that 
takes place by nature, and while the young tissues 
of the tree are ^tili growing, with that which lakes 
place in tinil>er that has been felled. The natural 
decay takes place after a certain nnmbcr of years 
only, though the number depends upon many cir- 
cumstances besides the species of tree; but with a 



felled tree the case U difierrnt. The belter sorU «( 

firs, and, above all other trees, the deodan^ may be 
said to be embalmed after deatli; the latter is, in- 
deed, a perfect mummyr ^d the metbod of tt» 
prcserration is not very different from that which 
was practised by the Egyptians. 

When that is not the nature of the tree, we mitst 
suppose that when any trunk i» tak«n at \tA maxininni 
of timber, the portion next the pith shottld he on 
the very verge of decay, just an the portion next the 
bark is in the act of lieing formed. Intermediate 
between th«#e — but how many ring^ of wood frotti 
the pith, and how Diany from the burk, is a matter 
of obaervatioD — ^there must be one ring which if the 
very best wood in the tree^ — htiA eome to all tlM 
maturity to which it can come, and is not yet in the 
least affected by decay. That should he the veutre 
of permauence, from which decay should proceed 
l>oth ways; and the detemuoing of it wuuld bt^ a 
inalter of some importance in the economical use of 
limber. 

The old adage, " soon ripe, soon rotten/' cer- 
tainly applies to the individual slnicturea of vege- 
tables ; and it ia a popular, and, we rather think, m 
well-founded opinion, that in trees of the same 
Hpecies. and on the same soil, lliose which expand 
their leaves larit in the spring, and shed them Uat in 
the autumn, afford tbe best timber. We kttow that 
tliat is the rase witli the aifh and tbe bceeht ^ind we 
are inclined to believe that it is general, and that it 
extends to evergreens as well as to deciduous trees ; 
and it U jnst what might, in rcaaoti, he expected : 
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the early Bfirin^, from iu frequant altRrni^tiotis of 
heat and cold, is the trying season for vegetation ; 
and tiie structures by winch the timhRr is ultimately 
elaborated* beiag repeatedly checked in their for- 
mation » cannot, in the nature of thin|i^s, perform 
their functionH »o fl e!! us when they meet with no 
check during the period of their growth. 

But, in inhsolule duration, tbe leavesif the wood, 
and ttic bark, do not appear to have any connexion. 
The yew, which is durable in its tiuiber* and an 
evergreen in its leaves, has a deciiluous hark ; $nd 
tbe deciduous larcbps are wore diiralde timber^ both 
in the standing and tbe felled state, than tbe ever- 
green firs; hutt like tbe Ors, they do not form bu«lft 
in the hark, and cannot he multiplied but by seeds. 

When uninjured* the stem of the Inrch 13 a per- 
fect cone, tapering regularly from the surface of the 
{ground to the verteXj which is very slender. The 
branches are small, rather drooping, and the outline 
of the trunk, is hut Little interrupted at their inser- 
tions. The leaves are in fasciculi^ or bundles; and 
as they have not the tongb epidermis of the pines 
and spruces, they have a uiucb sufter appearance. 
That appearance is rendered still more agreeable to 
the eye, by the bright and lively green, wbtch is very 
diflerent from the gloomy tint of the spruces and 
northern pines. The cones of the lurches are small 
and oval, and stand erect upon the twigs. 

There are three principal species of larch — the 
white, the red, and the black ; the first is a n^itive 
of Europe^ of the north of Asia (though there it is 
said to vary in habit), and probably also of the 
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HimlByKt other central mountatiift of Asia; 
a&d the second and third are both nativea of No 
America, 



Eurf>pean Larch, 




Whether wo regard it in iis native moaatatni, 
as a tree produced by artificial culture, the larch 
Cpinujr iarix) is oue of the mont tmportnnl fort^at 
treea in forope. (t j^rowa in almost any situatioa 
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— grows rapidly— is durable limber, even when 
youDg, and there «re few trees Letter adapted for 
battliDj^ with tbe wiuds in stormy places. 

Its ijatire habitat is tho Alps, and their con- 
tinuation caaiward. from the banks of the Rliotie 
eastward into Turkey. In many placea they com- 
pose ffyri^sts of great extent, and withuul much ad- 
mixture of other trees. Indeed, as larches ^row 
faster than most other species, and thus sooii orer- 
top Ibem^ und as no tree grows well under the shade 
of a larch, they do not suit well for mi^ed planta- 
(ions. It will be easily seen that the larch cannot 
be so g<9od a shelter tree as the pine or the spmce ; 
and that, therefore, though much more valuable in 
itself, in its yonng state it is by no means so eligible 
as a nnrsu^ Bfing decldnoas, it aflbrds no shelter 
during winter, the very time when shelter la most 
wanted; and tlien, in summer, when tbe deeifluoaa 
trees, which are nursed under the shade of the 
conifera?, want free exposure to tbe sun and air^ the 
larch puts forth its leaves, and the »un and air are 
excluded. Larch, if cultivated at all, therefore, 
mnst be cultivated for its own sake; and for all 
connlry purposes, except that of fuel, few trees are 
more advantageous. It ^rowson almost any soil — if 
not absolutely arid, or absolutely a swamp — where 
other trees will grow, and where they will not. 
more especially on bleak and lufty places much 
exposed to tbe weather. In many situations of that 
kind in Scotland, where a few larches have been 
»potted in among Scotch firs for tlie sake of variety^ 
the larches have made considerable progress^ while 




the firs liaTe made bardly 4nv. That i» especiallr 

the cast tin places where the prerailtng; ufncl has la 
awe^ej) over a lotit; exleat of cold iind bleak surfacr. 

The whole form and stmclure of the larch fit if 
well for resisting storais, and existing in countrief 
where, during the winter^ there arc heavy fall^ 
auow, Tb« Hteiu has more tenacity than thr slemii 
of the firs, and il is much inors flexihtr ; the 
brat]ches arc al^ slender and DeKible , ani] the 
tree is lealle^^. Accordingly^ when the wiati h\ow» 
hartU it i^ivea way^ and recovers a^»in In-tvieeii the 
gBsta; and thus the force with which the wind 
tends to saap a larch, is reduced to a fmclion of 
that which a wind of equal velocity would liave dd a 
slitf tree. Tlie aanic flexiltility preveiita larche* 
from beini; ao easily uprooted hy the wind as >liirer 
" trees, while their hein^ without leaves r4>ndu€es tJ> 

tlie aauie effect, and also prevent tbeni from being; 
loaded hy heat-y snows, which are often very <le» 
struclive to pincji. On Christmas day, 1HU3, a 
violent ^le. which, of courfte, came in e^sta araooji: 
tbc hills, literally ploutrhed avenues in some of ifar 
forests of Uulf'grown pine», while a few lurches that 
were mixed with them were not injured. 

If the wind blow atrong;ly anit c?onstantlyp i>f^«ry 
frequently from the »ame quiifler, larche* are Apt 
to lake a permanent beiid : and n» they conlintie In 
grow very well afterwards, they may he kept bcol 
while growing, for the i»ako of bent timber, which 
must be much more strong and durable wh«n ereii 
partially the production of Dature, than when 
wholly uiade by art. However the proves* may he 
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cotitlucted, the structure of tbe timber must be in 
jured, and it is always rendered uaequul by the 
stretcliin^ oC tUe convex side, and Die crushing 
of llie concttve ; and, when timber has beea beat 
artificially, sa ttiratiou with moisture always has a 
tendency to alter its shape. 

The larch is a stately tree* there being specimens 
in Britain more than one hundred feet iu height, 
with their growth unubated. That is bat a trille, 
however^ in comparison with what is stated respect- 
ing Uie trees of former days, " Fnit autem/^ says 
Pliny, " trabs (> Larice hnga pedet centnut et viginti^ 
bipvdali crassitudinc e^ttatts.^'' There is no mle for 
deduoimg one dimension^ oven of a tree so uniform 
in ita habit as the ^arch^ from another; but the 
larch is always a slender tree, and two feet diameter 
iSf iu the south, ubout the estimate forl'iU feet in 
height. 80 that, even aupposing the beam men- 
tioned Liy Pliny not to have been squared, but the 
trunk up to the branehes, of u tree from a close 
foteati in which the part tip to the bfauches ia 
nearly cylindrical, Pliny's, or rather Tiberins's, 
tree must have been '240 feet high, which fully 
rivals, in height, the newly discovered pliiea of 
Western America. Pliny was a " slory-teller"— 
that ia» like our book-*niulierfl (only with probably a 
little more knowledge of his subject*), he repeated the 
stories of other people ; umU if we were to judge 
from what Is now seen in the Alps, we should ques- 
tion his accuracy. But, in botany, it will not do 
to infer what has been from what is, otherwise wc 
sliould have the old stcry, of the accnmulation of 
B B 
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irtes by the flood* repe«t«(l at almoftt every bof io 
Ireland find ScotlaDd— nay, repeated as to the vile 
oT London itself, for (]iat eftslward is full of grvat 
trees; we should have it denied liiAt liierc crsr 
were ma^lBceot forests in those parts of Xorth 
America where pinvs tteda now cumbers and con- 
taminates the soil ; nay, though it be but as of ' 
yesterday, we shoold have the colonistii of Parni- i 
matta mightily denying that their waLtJe brush" 
was once a forest of eucalyptus^ 

Wc 6nd^ in mndern times, that the destr^icUod of " 
pine forests has heen attended with an iBcrcAse of 
dryness^ and eonsequeutly of temperature ; and j 
thence we are enlllled to conclude, that culd ud 
humidity are^ utider the proper circumstanvcft of 
soil, latitude, elevation, and exposure. fa^ourabEr 
tu the growth vf those trees. Now, about the aame t 
period when the Urge beam nf brch h nicntioMd, 
it \A also mentioned that the Tiber at Kome wm* 
frozen over in winter ; and that, in the Valley of the 
Danube, wine wan divided to the Roman soldiers || 
with the hatchet. All the accounts alao coneur ui | 
stating that, at that time, Uritain ftnd Ireland* and, |l 
Indeed, the whole north of Europe, iO fu- as knuwD, | 
wer« covered with forests. Ciretim^tanceSr that ope- ' 
TAted so much to produce an nliundance of lre«», 
must have tended equally to sixo in the individuaU; 
and. therefore, though a larch of eighty or a Iiud- 
dred feet in height, be now reckoned a great tree, 
one of tliree limes that altitude mAy faive bcea I 
found during the ern of forestn^ 

In :Switz£rlAnH, and along liio whole lioe (>f ibeir 
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growth, larchea supply the principal timber i'or 
dome^llo parpo^eet, more especitilly for building- 
For that purpose tlie timber h acluiirabiy udapled, 
as it is not apt to cLamp or split by alleruaLions of 
beat and moisture, and it is remarkably durable. 
Tbe 8wis8 cottages are constructed of beams uf 
larcb cleft in the middle, and piled upon oacb otber 
without cement ; and the roofs are covered with 
shingles of the same timber. Those simple struC' 
lures last for age$ ; and they are, perhaps, the most 
durable cottages in any pari of the world. Con- 
sidering the alternatiotm of temperature, and espe- 
cially the length of lime that one of these lasts (for 
long exposure to heat or cold increases the eQt^ctof 
the opposite extreme when it comes), they certaiuly 
last longer than any other wooden houses; and 
longer, also, than the common brick buildings of 
England^ Que advantage of the timber of larch is, 
that there is comparatively little difference between 
the old layers of wood and the young. If pine or 
oak is to be applied to any purpose where dtiraiiou 
i» important, six or seven la^'ers, at the out»ide, 
must be removed as sap-wood ; and, in a tree of 
lerenty-two years old, ibat, reckoning mere length 
of time, would be one-twelfth of the whole. But 
that is not the prftper mode of estimating. If the 
growth of the tree be uniform, the wood made in 
any period will be as the diiferences of the squares. 
Tbns» in an oak of seventy-two years old, all the 
wood made after sixty-six years will be sap. Now, 
throwing out the common factor 6, tlie hearty wood 
will be to the whole as the M^uare of II to lh« 
B B 2 
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square of 12 — thai 19, I'^l to 144. Ttie diScrrtMre 
af iheae, 23, is very ucarly one-gix.th of 144, tlie 
whol«! qaantity; ami, as the wood som^-tinies cod- 
titiuf'ft seven years as &ap, one-siiUi of the vrhoU 
may he taken as the arerage qoantity ot sap-wood ia 
tk good oak tree ; and all saplings and brauobes not 
exceeding se^eti year^ of age will be of no vmlne, 
And those at double that age of but Uttli^. I'^r. 
whatever number of year« an oak Ktands in a grov- 
\ng state (and if the sap-wood npen after that (he 
heart rots), one-sixth of those years may always b« 
considered as lust, if the age is aeveaty-two. If 
tree is younger, the quantity of sap-wood will be 
greater in proportion. Thus, in a tree thirty yem 
old, it will he as 21^ to m\ that is, as 4* to 6*; M 
10 to 25. The ditlerence of these is if, which i« iftOM 
than one-thirU. If the tree were "20, which is aboQl 
the age at which coppices are cut for barL, the 
wood would be about one-half. It \a true that the 
value of oak bark, in the tauaing of leather, com- 
pensates, in some degree, for the want of value in 
the timber. But larch bnrk is also useful in tan- 
ning ; and though it does not contain so raticU 
tannin, weight for weight, the additional quantity 
obtainable, and obtainable from ground upon wbicb 
oak coppice could not he grown, would render it 
more economical tii&n the other. At all oroDts. it 
would improve llie quality of the leather: for it ia 
well known that leather tunned slowly, in weak 
sulutionSf is much more pliable and durable than 
tliMt which is forced by concentrated tan ; in Uia 
latter case, more especially if U^e aktos are thj 
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tke outside consolidates, and the operation never 
eneclanlly reaches tlie centre. 

There is, perhaps, do (im1>er that bears to be alter' 
□ately wet and dry better than the larch. Hop-poles, 
made of the common deciduous timbers of England, 
rot at the surface in few yeara^ while the vine- 
props in the sonlh, which are larch, Ust for genera- 
tions; and M. Boissel Monville. who bad paid par- 
ticnlar attention to the subject, was assared^ by 
some of the proprietors of vineyards, that their 
fathers were ignorant of the time at which those 
larch props were put down. In the same country, 
props of spruce do not In^t, at the utmost^ above ten 
years. That the branches are as durable as stems 
of the same age, or even more durable, is another 
advantage of the larch. Indeed, there is no doubt 
that the general use of larch poles would be a very 
great improvement ia the hop-gardens of England; 
and it is equally true that abandance of lurches for 
that purpose might he rBi5ed upon lands that are, in 
their present uondition, good for nothing; and that 
thus an additional breudlh of land might be brought 
under tillage with advantage to all parties. But 
customs and laws, introduced at times and by per- 
sons little famed for general kuowledge, sometimes 
alike retard the improvement of the country, and 
that of its inhabitants. 

For all out-of-door Works, and, indeed, all com- 
mon purposes, where a great deal of strain bus to he 
borne, the larch is an excellent limber, and stands 
tortion probably better even than oak. When larch 
does snap, it snaps en maue; but before it does 



S74 



PO PI LA R BOTANT. * 



tint, it frill b«v a tvul that wontd rvdace the brat 
deal to fibrrs. It is^ (berefore* an exceUeett timber 
for axles and capstans, oolj it ba^ th« dtsadTui- 
la^ of not fommig good moTing geer, on accotut 
of the clammjF quality wbioh it alw«y« retatt*. 
Whra it can be procured of the proper sbape — aftd 
we have meationed tbat shape can be easily giten 
to it — it fonuA ^^17 timbers for Teasels, and i« 

«xce1le&t Tor planking: decks, as it does not tear 
up iritfa scmbbing; and is, perhaps, more difficult 
to splinter thao strai^bt-grained oak. The wtry 
same qaalities, hoTerer, that constitute its value, 
make it difficvit to work. To plane, or even to chip 
it, rests mnoli more labour than the same operation 
on 6r: and, on that aceonnt, it is not a favovrile 
with the workmen, amon§ whom durabtlitj i< Dever 
mneh esteemed. 

There are few parts of Britain in which the Urch 
might not be grown to adrantage ; bat the locality 
wbefv it woold be mast profitable is the aotilh, 
where th« Scotch fir does oot succeed 90 well, or 
fumish so good timber, as in the colder climate of 
the north. Ireland, in particular, which, Nrat by 
wanton destniction, and subsequently by neglect^ 
viore culpable bec^nse occurnng in timee of more 
knowledge, has been denuded of ita timber, migfafbe 
moeh improveil bv larch plantations. That the larch 
is the tree which ^rows ncarcM llic gUcicrs is a 
pn;H>r that it h the best lilted for a changeable cU- 
mnte ; for it is to tlie daily allcraatioas of heat and 
cnid (hat these ma!i»e» of irr are tiwisif;, as ihcy never 
(Kcur on those mounuinx wh*rre (he rhnnircM from 
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the warm aeason to the cold, und from the cold to 
the warm, are abort and decided. The region of 
liircheH is ihe region of glaciers. 

Another recommendation of larch trees, for ex* 
poicd situations, is that they are mote ** instinct 
with life " tiian the spruces or the firs, or, indeed, 
ulmoi^t any other [rees. The larches in the Alps 
Bje oft^n shattered by tbe lightning, l«m by the 
winda, and broken by descending stones and ava- 
iancht^s of snow. When firs or spruces are sub- 
jected to those casualLieA^ the water penetrates the 
wood (which i& more split ^t the fractures), and the 
tree soon rots interaally, and perishes; but in the 
Alps, it U by no means uncommon to see mutilated 
fragments of larches growing vigorou^ty^ where a 
fragment of do other tree could exist, £ven when 
it has ceased to yegeiate* the iaroh resists decom- 
position for a very long time, When the branches 
are ull withered, and so totitl a scpanition has taken 
place between the wood and the biirk as that the 
latter may be pulled oil* in large pieces by the baud, 
tbe timber does not show the least symptom of 
decay in any part of its atructure. Tbus, while 
the larch is much sooner serviceable than many 
otlter trees, it may be left till tbe full maximum 
of timber in the individual is obtained; or it may 
be cnt at any age, according to the purpoae for 
which it is wanted. 

The indestructibility of krch by tire has been 
exaggerated. No doubt, it is much lew easily set 
on fire than many other species of wood : because 
it coDtiaties longer to git^e out humidity, and thtrs 
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|ire5en'«A a cold surface by eTftporatian ; bat 
it is once kindled, it gives ont a stroog- lieat^ aad ii 

good fuel* 

The resla of die larch is known in commerce m 
Venice turpentine ; and it b obtauned from ib« 
trees twice in. the jear — in May and in September. 
In order to obtain it, a hole is bored in the soath 
aide of the tnuk, between three and four feet from 
the ground* and the deeper the hole ia bored, 
course the more turpentine is obtained. A spout 
or gutter is placed in the bole^ with a vessel belov 
to receix e what flows out. The country people ouk- 
lect the produce morning and evening; and «bea. 
the hole» have ceased to be prodnctire Utey mro 
closed with pings. A good tree will fitrnuh be- 
tween seven and eight pounds yearly^ for the ft 
I of forty or fifty year^. The resin is puri^ed b' 
passing it through hair dothd ; and the essential 
may bo separated from the resin by dicuillalioa; 
but it is very inferior both in pungency and to 
the true oil of turpentine obtained from the silr 
fir, or from any of the pines that furnish it. He»ideA 
the Venice turpentine which is thus obtained by 
boring tlie tree»» there is an efSoresceitce vn (be 
leaves in the early part of the year, which is called 
'larch manna, or Brian^on mannft;, and is roputad 
to have at least some of the medicinal qualities ckf 
that oblainetl from tbc mann^ ash (Jraxintu rotmm* 
difoHa) in Calabria. 

Taking it altogether, the tiirch is* next 
i:seotch Hr — and preferable to thut iu manysiluati 
— (lie member of the abietiuM^ most eminently deaenr 
ing the attention of the Britt&b planter. 
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Siberian Larch, 

It is probable that the tarcli found in Siberia (pinns 
Sib&ricti) h the same as that of the Alps, ouly 
changed, as one mij^ht naturally conclude, by the 
difference of cHm&te and sea^ons^ The length of 
tb« Siberian winter, and the uniform weatlier of the 
summer, must gire very different characters to all 
thp changeable properties of the tree, from those 
that it exhibits on the south«m Alps and along the 
mountains of Dalmatia and Albunia. The larch 
is named as among the Alpine trees of the southern 
mountains of Ai^ia, and also in Japan and China; 
and it is by no means improbable that it is scattered 
all over the mount^iins that connect the Altaian 
ridge with tlie Himalaya ; hut the accounts are a 
little va^e, '* The larch" and another larch," 
are mentioned by some of the tourists in the Hima- 
laya ; but it is probable that by tbc "other larch," 
is meant (he deodara, which has some of the 
habits of the larch ; and, perhaps, •* the larch" 
may be tbc same tree on a different soiL The Sibe- 
rian larch is of much smaller dimensions, and has 
the cones much more minute than the larch on the 
Alps, 

Atnerican Larchen. 

The Iwo American larches are both natives of the 
northern parts of th^t country. One of ih^^ti is the 
red larch (micmcarpa) and tlie other the black 
larch (pendula). Neither of these is very impor- 
taut, AS, althouf^h they resemble, in many rcepecls. 



the vbite brch of Europe, llieir timber i» fkr ift* 
ferior. Th« rtiA larch grows to m l«re;er sue iIm 
Ut« European larches of the pre»eot day, as aii^M 
be expected ui a conaity stiU mticb more in iht 
fmst »tale* The leaver, lite tboae of the other 
vpecieSf are decidaood : but la tbeir ooloar th 
bare a tinge of blue, imd arc lbii» iDtermedi 
betireeii the larches and the firs. The cones 
rouiifS, and not bigger than the point of the liUle 
^er. The scales are few^ and they are reOected 
backwards at the margins. In the black larcb, 
cones are larger and longer^ and the margius of 
scales are turned inwards. The hraticbea also drodp 
more than in any of the other larches, ihoagb Ml 
the species^ the branches, and tuore especially 
tings when they are loaded with conedi, are 
rally a Utile pendulous. 

The black krch, which is the " Hack Matak," 
the Americans, is a swamp Inrch ; and in groaiula 
that deiciiplioD it h said ta thrire much betl«r 
than the European larch« aud t!vun to produce briier 
timber. 



{ VI.— Cedars. 



Though tliere ure« iu many parU of the world, 
trees which are called cedars, and though the tim- 
ber of several species is known in oomtncrce by the 
name of codar, yet there arr only two species <^ 
cedars properly called, and neither of lliem is known 
in the Kuropean uiarkets as a timber tree. These 
two spcc'iu!! arc, the cedar of Lebanon (//imu ci^hmt 
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and the cedar of India (pinua deodara). Their ap- 
pearaoce ptirlates both of that of the pines and that 
of tlie larches ; hut still suQicieatly difFereat to have 
a (iistiact popular character — in some sort coimuon to 
the two species, but yet so varied in each, thai there 
is no danger of mialaking the one for the other. 

They are monoecous, and the leaves are ever- 
green, like those of the pineft, but they vant the 
blu«iah tint by which the pines are distinguished ; 
aiid the letives are smaller, and have not so much 
gloss as those of the pines of (Jie uorth< Like the 
larches^ they have a bundle, or fasciculus, of leaves in 
each sheath ; and the cones stand firm and uprij^ht 
upon the twigs. They are both treeaof robust habit 
and majestic appearance ; and though they are not the 
largest of the atfictin<Er thero is an air of grandeur 
and strength about tbeni superior to what Is found 
in any other of the conifers;, or, indeed, in any other 
trees* That character runs through tlie whol^ of 
their structure --- the stein, the setting on of the 
branches, the bark, the formation of the massce of 
leaves, the cones, and the colonr. The stem has a 
pecnliarly firm nppearance; and the branches, in- 
stead of having the aspect of appendages, us they 
have in many of the other conifera;, especially the 
larches, set ofi* as if they were parts of the stem. 
Their lutcrul e^^pansion is very great; and the Leafy 
mass of each droops a little toward its circumference, 
so that the branch, if a large one, baa a slightly 
conchoidal form, with the convexity upwards. The 
leaves, which arc thickly set upon the whole branch, 
are on the upper Mde^ and tliey are Aooloee together 
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Tkerc ftMoriatioti*, loo, cmumwImI villi d 
mluv, more wablkmne to their chuaclm thui 
e«M«c««d witb aajr other trre«« Tho oeafttaot 
MM rank by the bftrd* of Israel Ib the c«d«r, 

the mUem of pro«|icritT, msijciftly, iMfriigtli. u 
dsnBtsoD; and the gloving deM:riptfoM of the ttrn* 
pies and palam of King Solomon^ are b^Unr ealcH- 
lalsd for capliralin^ the fancy, anfl tmprcsftin^ the 
mnmory, than *ny thing that i« plscfi h«ro aaid nboot 
c«dam, or any other tree*. Th^ lofLineaa and gran- 
door, ihrrr ascnbrd lo the cedars. ^ri%(j luftinrM to 
the mountuDs Ui«JU»elves ; lod Lebanon owes mvch 
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of that super-eminence that one feeU disposed to give 
it, above other mountaiDs, to tb? ttees wilh which it 
is, or hm been, cLutiied. In both their species, and 
in all their lacaLittejt, the cedars are inhabitanta of 
the mountain;}— of the lofty parts of the mountains 
near the perpetual snows ; and though* in culture, 
one of them ut least, if not both, thrives very well in 
low situations, they nerer are, in their native state, 
found in the plains. There is always, therefore^ 
the idea of munntaiua associated with that of cedars; 
and if Lebanun draws sublimity from tlie one spe- 
cies, the other (which, in fact, needs it less) derives 
sublimity from the Himalaya. !But even there> 
though the oedar has not bad the same advantages, 
in point of historical celebrity, as the cedar of west^ 
ern Asia, and though it has been but recently known 
to Kuropeans, whose first visits, and whose continued 
intercourse for a long time wilh India, had certainly 
other, and very diflercnt, objects from the study of 
natural history, it is held as a sacred tree by the 
natives — deodara meaning the tree of Siva^ or Dectt* 
who is one of the most importiint divinities in tlie 
Hindii mythology. As *' the tree of the f;oils/' the 
deodara is planted near the Indian temples, and 
comes in for a share of the worship. That it should 
be sacred, in a country where the attributes of divi- 
nity are imputed to a stone or post, smeared over 
with red paint, proves little ; but the fact of se- 
lecting that tree as a species, in preference to other 
trees, even to the piuus spectabilis, the coloars of 
which are so beautiful, shows that there is a gran- 
deur ia the air of the ced^ whiob nothing can 
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It u IkigUj pnihililB tfcU bolli ipecies of red 
co«ld be ciiltinlcd eanly nd wilk anch adraetage 
io Encland. TIwt bolfa grav near the snov. 
e«dar of Lebanoa is bibber «pMi Taams ihan 
of Uic fin; attd Aoagk ihc habits of lb« <)«mI 
are not ao well fc»oTs, oae would b« disposed 
infer* iram tbe exleriHtl sioUaiity of tb« Ivo 
aad ike mme nBalaoa* and danble limber of 
deodantt tbat that may prore to be ibe more bard^ 
tree of tbe two. It h aflcerUincd that fome ptacfa 
where U ^rows bare mdcb of the character of £ 
rope in tbeir Te^etatioa ; and from tbe altitade 
which it grows vigoroasly, amoD^ that re^ta 
its climate masl answer to a European latimde full 
aa far north a^ that even of the ncHrthem divb 
of Britain. 

The cedar of Lebanon has been known in Hriu* 
as a cullivatf^d Iree fur at least one hundred a 
fifty wherever it has been planted and 

lowed to remain, it is one of the most ornmuental 
and there has been no instance of its decay or dei 
which cannot, to a considerable extent at least, 
attributed to casualties. It may he, that p^rt of ih 
reason why cedars have been cuUivaled in so fs 
places is the supposed slownesH of their ^wtbi 
That« howerer, as applied to the whole duration at 
the trep» up to the time of il9 being a majestic tii 
bcr tree, appears to he a mere prejudice. Ntf 
doubt tbe cedar of Lebanon, and Ihut appears to b« 
the cnse also with the dcndara, grows «low1> for tbfl 
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first ei^ht or teu years; but that is the case wilU 
mo^t of tlie good tiraber trees, and nearly witli all of 
Uioae ihtiX stand for ages. In its subsequent vege- 
tation the cedar makes aniends fur the tardy growth 
in lis youth : and Dii Hamel states tliat it appeared 
from actual measurement, (hat the increiise of diame- 
ter in a year was about seven-tenths of an inch. Nor 
is there any reason to doubt tbe statement ; for, in a 
section of a branch now before us, some of tJi© annu* 
al rings measure one third of an inch, which, if the 
growth had been equally free on all side^, would 
have given nearly the same annual increase. The 
section alluded to was* however, taken from the 
br^iach near the forking of the tree ; and as, from 
th« spreading habit, the leavea, and consequently 
the vegetable action, are chiefly toward the outside, 
the aoDual rings, at the place nearest the adjoining 
stem, are remarkably thin — some of them less than 
one'fiftieth part of an inch. In the same section 
there are remarkable differeuces in the thickness 
of the rings, as well throughout their whole cir- 
cumferences as toward the diQ'ereully exposed 
sides. At the centre they are all very thiu, and 
they are comparatively uniform throughout their 
whole circumference ; while twice, in the course 
of the growth, they are bo expanded on the one 
side, and so perfectly evanescent on th? other, that 
they have the appearance of lunettes inclosed in the 
surrounding rings. The formation of wood, in the 
cedar, seems, indeed, to ho remarkably suscepti- 
ble, though the causes that affect it have not been 
sttidied ; for, in the section alludeci to, while th« 
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•iftos, relative to the fihysioXn^ of planla. or, a| 
all #v»dLb, to tlii^ ^roKTth oi UdiIkt, might be drai 
from tL In sddi6ou to that, however, it would 
necessary to atiend to the dereloptaent of ihv tree t 
booaoac, so far as our obMiTMiMi has rileude^), 
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a great producticD of leaves is iarariably attended 
wilb a correspond in ply great prodoction of timber, 
and it is not impossible that tlio^e oresceiita of en- 
larged timber that we bave mentioned are con- 
nected witb corresponding developmentft of brancbea 
over those particular parts of the stem at which 
they are fonnd, just in the same manner as the very 
thin rings occnr immediately above the insertion of 
a branch. 

The hardiness of the ctidar of Lebanon, a» a grow- 
ing tree, is established, not only by the fact of the 
great elevation at which it is found upon its native 
mountitinSt find by that of Ibe tree not perishing 
of old age in thi« country, but also by being 
teas aSected by tli« variable weather of the spring 
in England than the pines of more northern coun* 
tries. Those of Canada, and even of Labrador, 
have had their ahoota blighted by frosts which have 
tiot in the least aQ'ected the cedar of Lebanon^ 

The cedar is not very particular as to ^il, but it 
seems to like humidity in the earth, in the atmos- 
phere, or in both. The decay of lUe cedars in the 
Chelsea gardens, after the adjoining pond had been 
filled np, is a proof that the trees love a hnmid 
soil, ihongh the casualty there arose from a change 
of the quantity of moisture at the root, to which 
the tree had long been accustomed. The preference 
of a humid air is proved by the fact that the cedars 
are found so near the snow, from which there is, of 
conrse, a continual evaporation during the seuon of 
regetable action. 

All those circumstances, and several others that 
c c 
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split, and is liitble to split spontaneously ; but, if 
the management of it werfl naderstood, which at 
present it b not (for cedar timber i& hardly known 
in carpentry), it is probable that it would last as 
long, and it would certainly be much more hand- 
some, than minny of the limbers used for domestic 
purposes, more eapeclaUy for the internal board- 
ing and decoration of houses. One quality Hta it 
peculiarly for the latter purpose, namely, that it 
stands the tool remarkably well, and, therefore, 
could be carved neatly at a small expense* 

U is probable that the cedar has been neglected 
in consequence of the exaggerated, or misunider' 
stood, accounts of its timber, taken from the an- 
cients, and retained in the books up almost to the 
present day ; and one who is not aware how little 
connexion there often is between compiling a book 
and observing, or even understanding, any thing 
about the subject of that book, would bo apt to 
wonder why a tree, the properties of whose timber 
werC;. at every successive publicatioUi staled to be 
very wonderful — so vastly superior to thoAc of all 
other trees — should have been grown for a century 
and a half, in England, without the tralh of the 
published statements being once brought to the 
test. 

Though they ha%-e been often repeated, it may 
not be amiss^ were it only for the purpose of warn- 
ing, to repeat one or two of the statements. The 
delightful ohi Evelyn, the adorer of forest trees, 
and the abjurgator of potatoes, thus writes in bis 
Sylra : — " It (the cedar of Lebanon) resists pntre- 
r c 2 
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lA $u.MlUi m Spv, a bm in u 
Id Diua, ««s Invgkt from 
hekrt lh« detCrttctmi of Trar; 
« tcmfI of ccte of 980 csbhs.* 
vi fmtnb€6nm, the pnrificstm of 
of dcTodfm when na^ Hi 
«f chmAe* , of coutie fwrrty 
IhOMgh, M ve bate nk!« a *«n«in*rtit of 
» oertamlT insptrrd by tbe aspect of iJi« 
tree; and th« oil, aod tbe deAtmclion of 
an Ml brst qopstionable; tbe beam at Su~ 
is of »o dHenniti«te afe, a» ihe cppcb of 
■be destnetioa of Tny ia doI settled, toor » it 
cl«aHj made ««t that there etrr wa» serfa a city 
lo be d eati o yed . As for tlie builditig of a TesaH 
ttO cubits loDj^, that canDol be brouvhi as riidence 
of the durability of tbe tiniWr, eren thonj^ti the 
&c4 were tnadc out that the said timber bad aciu* 
ally be«d cedar of Leliaooa ; for vd haro^ iu this 
couDlry, and of late years, very cxjwnsiTr proofs, 
in the progress of the dry rot, Ihnt, if the limber 
is Dot property sefected, ships last never a day the 
longer for being big. It is prabable. hovever. that 
tJie beams spoken of, and, pi^rhaps, also the ««wel 
of Sesofltrts, were cnt of cfitlut nt nil, but of Iba 
evergreen cypress^ which is tntich mor« abuiniMil 
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ia tbe Levant than the cedar; or, if of cedar at 
oil, lliat they mny have been of the deciilara, wUich, 
ttioup;h wo hiivo no evidu^ce of the facl» mny have 
grown U[>oii the niouuUiins of Western A»ia» before 
tUey were purchetl into their present arid slule* 

Wlnfther Ibo cedar, inadt use of by king Solo- 
mon, was our cedar of Lebanon, or cyprese:, or doo- 
dara^ or some other tree, ia not known, and cannot 
now be determined. Hunter, in his edition of 
Kvelyn, says, " Solomon's fonrscore thousand hew- 
ers must have thiiinfid considerably the forest of 
Libanus. Few now remain. Rauwolf, in 1675» 
S!iid„ 'though this mountain bad, in former ages, 
been (juite covered over with cedars, yet so de- 
creased were lhey% that no more than twenty-four 
could 1 leU, and two others, whoae branches were 
quiltt decayed. J could tind no young ones.' Man^ 
drell, in 16tm, could reckon only sixteen ; ' I mea- 
sured one» twf^lve yards six inches in girt, and 
Ibirty-seven yards in the spread of its boughs. 
The few cedars remaining are preserved with reli- 
gious slriclncss. On the day of tbe transligura- 
tion the Patriarch repairs in procession to these 
trees, and performs a feast called the feast of ce- 
dars.' " 

Aa those travellers do not tell us by means of 
what data they ascertained that a mountain, baving 
twenty-four old cedars on its top, was once ■' tjuite 
covered orer with cedars." it would be somewhat 
dangerous to apeak upon the suhjLicl; and the dan- 
ger is increased by tbe iavl, that tliouj^li the tra.- 
vellers could find no young trees, one traveller 



JmB ftaarf ttxtflo. dK hiwlii it ad twcntj yean 
ilbr Sasntf kid fcnl tsaty-CBor; aad. at 

Cmd ilHat a laMlivd. «f vUck mtvcb wen Macb 

«lWn; liic iM^Mi ^iHHt tM MM diAmrtor m 
MBtnaed kf M—drpll. «i« i>a( Id wmp- 

pM* Iftal Ab traes, aan bj lbrs« Cnrelien, wtm 
ife r^MCH m Cotvat ifcat kad exKslcd ai a period 
•*tm kair M rtmom m Unl of kuf S«Aomb. 
FrvH Ae tiw Ikat be b nid tn b«irv ibinaad thm 
ecdan, witk kk tmwj tUity thii— ■wd men, €VL- 
tag don bj ten tkoiis«Dds ii» mnllily tarnSv lo 
fkfti at wUcfc the r»rfic*t of tbe tmeUerv alluded 
to Tuitrd UMnnSr a period of SA80 yean inter* 
naed ; and, tkongb Uie axes of llie lung of Jodah 
lad nerf r toache d a tiee, we are boand to believe 
that tbe axe of lime woald hare lerellcd, aad Um 
eomptioB of time changed to dast and Kaaea. *Ay 
fotv«t ia one third of tliat period, it may be that 
thtt ehange to a dryer climate, and, »a U Us r case 
with increasing droogfat iti all warm climate^, to a 
climate more impregnated vith those salts that an 
nafavoiirable (o TCgctatiob, may Uare minced tba 
nitmber of cedan, as compared to what it vai ia 
ancient times. But there ii not a shadow of cvi- 
drnce that Lebanon was ever corercd vith cedars 
(whatever it might have been with cypresses) nptm 
the lower slopes, or even beyond the limit of frt»i. 
cold OD the summit ; and as Iht^ cedars^ on the 
motiutaifi* fufther to the north, arc found only or 
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chiefTy on tlie siiaimUsi and are moat abundant in 
places where the air h most liumid, what Las 
been stateil as probable of Lebanon receiver very 
considerable corroboration from tiiese. 

Of tbe durability of the tixuber, as found in the 
Levant, we have no modern evidence, and the an- 
cient eridenct? does not ^pply^ But, IVum the 
trials that U^ve been iuadc in Kurope, the timber 
cannot be very durable, certainly not so durable as 
lareb or pine^ and, probably^ not ao much so 
spruce. The wood contains little or no turpentine^ 
has little or no lateral cohesion, water soaks freely 
into it; and thus it has no quality by which it can 
re^iist the changes of the weather, or even the com- 
nion action of the atmosphere. Though its colour 
is dilTerent, being a light reddish brown, with the 
Hnga diAtinctly marked, it has a considerable re- 
aemblauce to the knots that are left in the Norfolk 
Island pine ; and it resembles these in their very 
worst <inaUty— that of champing as soon as it dries. 

The specimen that we have given upon the vig- 
nette to this sketch of the couifera}, is compara- 
tively a small one; but it was sclecLed as a very 
favourable specimen of the habit of the tree. The 
cedar is, generally speaking, a spreading rather 
tbaa a. tall tree ; but it attains the height of more 
than 100 feet. There are many in England mucU 
larger than that which wc have figured ; but de- 
flcriptioos of them tira to be met wiUi in all the 
common books — aometimeji Accurate, and sometimes 
not. 

In the cones and leaves there is a considerable 
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loo, are more expanded, the fasciculi of leaves lest 
«o, and ibe shade of green purer and finer. Tbv 
cones have the same erect position and Brtu appear* 
ance ; they are sometimes single, and at other Uoie* 
in pairs, and they are remarkably full of refill. 
The resiu is a true larpentiue, though with a atroo^er 
and more aromatic scent than tlial of the pines ; 
but still it resembles the turpentine of the pinn 
more than the resin of any other trees. Even thfl 
timber bus a conaiderahle resemblance to thait of 
jjinus syleestrU, only it is much more resinous, u 
well as much more compact. In the specimen 
which M. Lambert h&s made into a table, and 
which is n cross section about four feet in diameter, 
the rings of annual groivlh are as decidedly marLfd 
as in the very best Scotch Gr ; and their size is sue' 
U to indiccde a more mpid growth than in Sc0' 
fln of the best quality, while tlic closeness of 
grain is such that the cross sflclion takes a m 
finer polish than we have ever seen on Iho ScolC 
fir. Tbo tint of the whole is deeper, and nol 
red as that of the fir ; the lighter parts are as 
ous as the darkest in the ftr, and the deep on 
are doubly so. Indeed, the wholt* has a g;ood de 
of the asppct of brown agate, iJie quantity 
rosin gives a sort of diaphonous appearance. Bat 
Atmndaiit as the resin is, it does not exude much 
and, where it does exude, it seems to be much 1: 
afTccted by the almosphf^re than lh« resin of th 
pines ; for, instead of sboving any tendency 
eOloresce, or become powdery, it forius * aort 
solid, and ftpparenlly very pcrmauonlj varnish a- 
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Deodara. — Piiitf^ Deodara, 




It must be borne in mind that the habit only of 
tho two cedara is abown in these two figures. The 
scales on which they are drawn are not Ihe ^ame, 

it was wished to represent the cedar ot* Lebanon 
on ita own timber, and as that would not stand so 
fine lines as box. The cones should, therefore, bo 
much more nearly of the same size than they are 
represented ; and the chief distinctions in the twigs 
are the more regular fan-shape of the fasciculi of the 
leaves in the deodara^ and the more regular spiral 
arrangemeat of the marks of the bracteae. 

Ttic deodara is probably the most interesting of 
the whole order of tlto coniferfe ; and though, in its 
habit, its leaves, and its codos^ it resembles tbe 
eedar of Lebanon very olo»dy, yet there are dilTeren- 
ces too great for admitting the two to be varieties of 
the same specieis. In habit, the deodara is prone to 
brunch, rather than to rise up in one column; but 
not so much as the cedar of Lebanon, The twigfi. 
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tbe mscepHbilitj of tiial conotfy to lh« M 
tbc aaii» tbe i^eoeral irurreat of tbe* wind, da 
Uie ^utnuier liaif year, is klwiys from die nc^rUi, 
it ifl warm and dry. Wlien it reaches the ii 
samtittU— ibo^e gigantic peaks of gruiUe, whi 
rise, in sotne indtaiiccs, to the bei^bt of more 
25,000 feet, — the evaporatioa that it, aided bj 
reflectecl beams of die sua from tbe bare rock, : 
Uie snow, prodoces, is \ery ^at— e<{aal to 
daily melting of tbe sdow. Tbaa no glaciers 
formed, a^ is tbe case on tbe Aljis eren with a 
lover temperature ; but a certain quantity of moi 
tare plays daily between the aliuo»pbc^re and ll 
earth. On tbe higher slopes, it falls in almt 
nightly snow, which is, however, melted, and 
great part evaporated before the sneceedicrg oif lit] 
at which time it la again condpused, oiingled wi 
what tbe day's beftt has raided from tbe anow ; 
both are again precipitated when sight comes, 
is, of course^ only on the bij;Lcr Alupe* thut 
nightly fall attJ daily dtsappciiralice of suow 
place; and a* tlio snowy summits are the ceoti 
of tlie action, that must be dimininbed as the dii 
tance from tbcm h increased. In the \ohy ffhavU 
or passes, there arc rains ; and as tlie niountaii 
are receded from, these given place to dews. 

This daily distribution uf huinidily, under 
Almosphere at a very high tempt^raturet is emi 
neatly favourable to vegetation ; and wbero tbj 
pflCurs in dense masses, the ptay of moisture, tl 
irnate evaporation and dew, is very much uu^- 
incuied. Thus, at the very foot of tbe mouniaiD^j 
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on the margin of llie plain of the Gangeit, the thick 
forest is involved in an absolute Rteam, the ground 
approaches to the nature of quafcmire, and the 
whole is pestilent to human life- Higher up* the cli- 
mate is leas injurious to animal life, and less nourish- 
ing to lropii::il vegetatioD, of which those pestilent 
Bteamfi are the pabulum ; hut Atill the cireumAt^nces 
diller only in degree, and there is a sufficiency of 
moisture to keep up a strong vegetaLIc action, 

iSuch an action is trj^ing for the mountains them- 
selves, and even the granite is decomposed by the 
continued alternate freezing and thawing, wetting 
and drying, till at the end of the summer half year 
(which is, of course, not measured or terminated hy 
the cqninoKes, but begins after the vernal and con- 
tinues till after the autumnal), the exposed sur- 
face, where not clotlied and protected by vegebition, 
is in a state of powder, and ready to be removed by 
any cause that may act upon iL 

And there conies the operation of a cause fully 
adequate to sweep away the decomposition of one 
year, and bare a new surface for the next. 

When the sun declines southward, and the current 
of the atmosphere begins to set from that quarter — 
that current is charged with humidity from the 
Southern Sea; and, passing over the dry central 
country of India on the west, or coming directly 
frnm the Bay of Bengal on the south, it blazes in 
lightnings bursts in thunder, and rains deluges, upon 
the western and southern slopes of the HlmaUya, 
till the whole of the loose matters are forced from the 
rock; and the^ descend, mingled with the rUlQd of 
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ih6 annual vegetBtion, and depofiit id the f^alleys *o 
annual tnass af Ibut ffp^cies of soil which ii raoflt 
favourable to Uie growtb of trees. Thus there is, u 
it were, an annual renovation of the soil ; and nitlarc 
herself pUya the gardener to those forests upon a 
scale of the greatest magniiiceDCe. 

In such a aitiiation, and under soch circumstances, 
the deodara is tempered to aU weathers ; and, unlea 
when it is absolutely uprooled by the descending 
torrents of water and masses of gravel and rooks, it 
does not appear that casualties have mnch elTeci 
upon tit but that it stands in its greenness indifTcreDl 
to the storms and Ihe changes of ages. The atreog^th 
of its stem, the firm setting of its branches, its Atnall 
altitude as compared wilh the aize and strength of 
its tnink, all lit it admirably for that purpose ; and 
thus, besides its majestic appearance, besides the 
durability of its timber, besides the fniig;rance whicU 
it emits as a sacrificial wood, the physical «trenglli 
and living duration of the deodara give it pre-eti- 
inent claims to he ranked as " the god-tree," aImv* 
all the trees of the forest. 

StJB-ORDER, CVPRSSSINS. 

Though the cypresses are trees of smdler dimen- 
sions and less rapid growth than the abietin<t, they 
are atill liighly important, and may be considered 
as holding the extreme, both of endurance and of 
duration, among arborescent vegetables. They art 
found in all parts of the worlds— in the eastern 
coutinentj in America, in some of the islands of 




the South SaikA£ und they are the last shrubs that 
are met with in the extreme cold of the nurthern 
lalitudee, nnd also toward the aumuilts of the moat 
lofty uiouQtuitts. Id must of their flpecies they are 
small, aud in some, which grow in very incleoieDt 
situaliona, they are low and creeping ; but, under 
more favonrable circumstances, other spectea arise 
to trees of considerable magnitude, and remarkable 
alike for the gracefulness of their form and the 
durability of their timber. 

The total number upwards of fifty; and, like 
the firs, the leading genera form popular divisiona, 
distinguishable from each ottier by characters that 
can hardly be mistaken. With cue cxccplion they 
are evergreens, and, generally Bpeaking, remarka* 
ble for the cloaenesa of their leaves, of which the 
dark tint gives a fine contraat in shruhheHcs, while 
the single trees are highly ornamental on lawns. 

The must remarkable general habit» in which the 
cvprtmiRce all agree with each olber, and differ from 
the abietina, is the formation of buds in tlie bark, 
and the consequent properly of admitting of multi- 
plication by layers or cuttings — modes of propaga- 
tion which cannot be anccessfully adopted witb any 
of the former snb-order* A greater degree of lat- 
eral cohesion in the fibres of the timber may na- 
turally be expected to accompany this formation 
of buda in the biirk ; and though there be great 
differences in the strength and toughness of the 
wood of difTerenl species, all of them have more 
lateral cohesion, in proportion to their general 
strength, tlian the abietiniie. They ar«, however* 
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Irees of slower growtli^ more especially Uio«e tfaal 
are natives of cold climates; and, therefore, thtr 
cannot be considered as economical trees in BHUita ; 
altliqugh the vsry circumstance of the »)owiie«« of 
their growth adapts Lhem well for ornament, mor* 
especially in eliruhberies and pleaaare-grounds of 
small extent, to whicb common forest trees tooa 
become disproportionate, if allowed Co exercise 
tbeir natural habit. If that is not allowed^ ot> krr« 
can be ornamental ; for a trimoird fragment of a 
tree, though we are more accustomed to it, and 
though we do not associate the same nottoa of pain 
with the process of it^ mutilation as we do wiih the 
mutilation of an animal, is as mnch out of nature, 
and, therefore, as directly opposed to rational 
beauty^ as a fragmeiit of an animaU The introdar- 
lion of the cupresftinai; into omami-ntal gronadi 
in Britain, has had a most beneficistl eOect npon tiM 
ttppearancc of those grounds. There vm a tifeie 
when almost the only evergreen that n cilia«n 
could stick in front of bis suburban villa wtt tbe 
common ^cw ; or, if there was another one, U was 
the box. One yew tree, or one box bush, is natq. 
rally rery like anotber ; and when they are of thai 
small size which !<nits a little patch of gmnnd. 
their forms are any thing hnt graceful; and thus 
plantations, in which they form the chief «Ter* 
^eenSf were all alike, and alt etjually nfj^lr. Nor 
was there any means of cure hut by maiinff then 
dilTercnt by the application of the knife und the 
sciisurs ; and, in respect of altAQrdity and hftd 
iaste, that cure wa^ worse tliau the dise«»e. Il 





is now almost, or Hitogetfaer, out of iasliiou ; nor 
tft UierA any doubt that much of that is owing to 
tbe introduction of arhor^vitass, juniper:!, and other 
ftlow-growing members of the aah^order under cun- 
sidenilioUf whivb U&yc the form of hnud^ome tree^a, 
even when theii* height ia only a few inched ; and 
thus they c^n be suited to any spot of groundi 
however soiiill, and will remain in keeping witb 
it for a very considerable number of years. 

One requires merely to look at the cuprea^inmr 
in order to understand why they are so well adapt- 
ed for ornamebttLl purposes, uid why, generally 
speaking, tbeir growtU^ as trees, is so slow. Upon 
a pine the number of buda is \ery limited, there 
being nothing in growth but the very extremities 
of tbi? twigs; find, thus, thn points at which an 
increase of timber can take place are but few ; 
and we need not add tliat, with equal growth in 
whole, the average growth, at any one point, wilt 
he inversely as the number of points. By com- 
paring a branch of arbor-vitsB, or juniper^ with 
an equally sized one of Scotch Hr, it will be found 
considerably within the truth to state that there are 
ten times as many buds upon the arbor-vit'T as upon 
the lir; that is, if the latter eontain ten buds the 
former will conttLin thirty. Consequently, if we 
admit that the two trees vegetate equally, during 
the same period — that is, rauke equnl quantities 
of matter — it must follow that each bud» on the Hr^ 
must make ten times as much matter as each bnd 
on the arbur-vitee, or juniper, Be^iides, as the mat- 
ter mule is divided into t^u parts, these must hare 





CTca vWrr the twi^ knack im tke couae of Ike 
jeai^s giwtk Acy BWt leagtkea Imb tku wkcffB 
tkat is Boc tkc case. Tke skivaess with wkieh « 
tree of tkat kabit extends u, ia Ike iptcies, oi 
pniportaoB to tkc teadency to form kads m Ike 
old ilf aad ia tke iadhidBsl it is ia pmportiBa 
to Ike aaaikcr of sack bads tkat are acteaUy 
fonaed. A tree vkick stands alooe ia aa expoaad 
aitaatioD, so tkat air can pervade its foliage ia 
every direction, is always bosky and grova alowly. 
Also wkeo, by being pollarded, a tree ia coMpelM, 
as it were, to throw out bads all over tke traak* it 
makes little or no wood, except at tkose boda and 
the part of tke stem between tkem and tke raoC 
Sometking, of coarse, depends npoa the closeness 
wilk which the tree is pollarded ; bot, when that 
is even moderately close, tke tree apwwds inonaaaa 
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very little more. In aome poUards, where the un- 
natural budding does not reach to the ground, and 
where the natural head is almost entirety removed, 
the stem may be obacrved havinf^ xhe form of a 
cylindtir up to the unnatural branches, and thai of 
a cone upwards ; whereas, had the same tree been 
left to nature^ it would bare had a thick bole and 
broad head, if standing In free space, and a tall and 
straight stem, if in a close forest. 

A9 the cupre»!«inie, in the states in which we ge- 
nerally see them, stand alone — nnd as, from the 
smallness of their lenves and twigs^ the air playH 
readily through their masses, tbey are usually in a 
state of vegetation from Ihe ground to the summit, 
nod throughout a very j^eat portion of their vol- 
ume; and thus it is almost a matter of necessity 
that they should be bushy and run to twigs rather 
than to stems. Growing at so many points, it is 
hardly possible that their growth, in any direction^ 
can be great; although in the species which braneh 
at reiy small angles they run up in handiiame 
apiresi. and with very considerable rapidity^ af)ter 
they have been for several years in the same situa- 
tiuD. 

The sub-division of the cupressiafe are cuprr»9it!i, 
or cypress, properly so called ; toxodinrH. or Ihr 
decidnous cyprt^ns ; thttja^ or abor-ti(jc ; ;wni;M?rttff, 
orjuniper; caltitris; and ephedra^ or sea-side grnpe ; 
hut the species are so numerous that* tn the space 
to which this sketch is rostrictedt we can give litlb" 
more tban a m^re list of uames, especially in tln^ 
less important species. 

D t>2 



i I. CTrftsssss. 

Tlie cypmses, properly ao called, are BMelly 
natiTes of the tempente i>T vann parts of the olH 
coDlinent, altfaough ibcy are to be considered rathrl' 
as modfiUiii trees tiiait as iidiafaiUfiU of the plaiDf. 
Tbe American species M foond ctue0y on the 
Andes* 

Tbey are moDciecoas, have ibe pollen in obloag; 
catkins, wiUi membraneous scalei, shield-shaped, 
and imbricated. The seed cones are globular, coh- 
posed of persifltanl woody scales, supported on s 
peduncle and shield-abaped at their extremilii^s. 
The mogt important ftpeciei are — 

1. SemperpirEiUt the evei^reen eypms. 

2. Penduh, the cedar of Goa, 

3. ToruloM, the Nipal cypreM. 

4. Pvndula of Japan, 

5. Thyoidet, the arbor-vitee leaved cypress, or 
wbite cedar of North America. 

0. Jttniperoide^t j|nniper')eaved cypre>s« or Afri* 
can cyprefls. 

Five or six other species sre enumerated^ bnl ibey 
are not pnpulaHy known ; they are found in Japan, 
China, Soutb America^ and Southern Africa; and 
it is worthy of remark that ihe cyprestes of iho two 
beuiispherea resemble each other in their leading 
characters much more than ibe pines. 
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Sempervirertit. — Evergreen Cffpres^, 




Tire evergreen cyprest has the twigs four-sided ami 
imbricated with the leaveFi, which are htunt, close 
to tho twigs, and convex ; the cones are globalar 
and the branches straight. There are two habits of 
the cypress, if not two species, the pyramidal and 
the spreading. The older writers regarded (ho 
pyramidal form as the male plant and the spreading 
as the female, an opinioD for which there is, of 
course, no foundation ; nor is it absolutely decided 
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wbelbar ItotU hubits may or may not be obtainod 
fram seeds of tbe same tree. Except in the mode 
of their brandling, it does not appuar that tJi«re b 
much tiilTerence between tbo trecB, add tbat of it- 
self is not a specific ditference. 

The southern and oaatern sides of Uie baaio of 
the Medilerranetin are the native countries of tht 
vypress,^ — on the hills of the Levant, m th« i«lMMl 
of Catidiat aiul on the northern slopf^s of llie Motttt- 
tains of Atlaa. On favourable soih, and thej pre- 
fer those that ar« gravelly, Uie trees attain n height 
of forty or fifty feet. Their branches are elofl« lad 
thick, their forms pyramidal, and their colonr dvt 
and gloomy. In consetincnco, the fabulbts of thr 
olden time consecrated tbem to funereal purpose* 
and to the gods of tbe infernal regtona ; indepea- 
dcntly of the fable they have a melancholy cbarac- 
ler, and, therefore, they are still aasociat^d irilSi 
melancholy; and » judiciously placed » give a dlcjp^ 
of sentiment to the scenery of which they form 
pftrt. Though hardy treoa tn their native place* 
they do not bear well either the cold or the bunu- 
ility of northern winters. They give a peculiar 
t*.baracter to the countries in which they are foond; 
but, probably, tlie south of France is tUe moat 
uortherly Utilude at which they can bo cnttWaCcd 
;is timber trees. 

Jn placea where they do grow their timber it 
very valuable, ft is hard^ perfumed, of a trry 
tlose grain, and uniform reddish colour, which doe* 
not change with lime; it in, therefore, well adapled 
for cabinet work, ur^au pipvs^ and the general pv* 
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poses of turnery. The timber is very durable, so 
niach AO, that the Romans employed it for purposes 
wlmre durability was an objecl, and Pliny mcntionH 
a statue of Jupiter^ in the citadel of Rome, which 
Iiad lasted for six hundred and sixty-on*? year* ; 
while the doors of the church of St. Peter's at 
Rome, formed of the same material, are said to 
hiivc lasted for twelve centones. It is no very easy 
matter to get coanected evidence of the identity of 
the same doors for so long a period ; hut still the 
^latement may be true, and would Jead one to con- 
clude that the long-lasting beams mentioned in his- 
tory, aa having been formed of cedar of Lebanon, were 
cypress ; the spreading variety of which might, by 
a common observer, be easily confounded with the 
cedar. 

The penduhms c^prest of Goa, which is now 
sometimes called Portuguese ( Lmitanica ) , from its 
having been introduced and to a considerable ex- 
tent naturaliKed upon the mountains of Purtugal, 
diflcrs considerably from the former in \ls habits. 
Its branches, instead of being stiff and rigid, are 
drooping, and its colour is blqeisb^ 

The natural habitat of this cypress is tropical, be- 
ing on the western mountains of the Indian Penin- 
sula, at about the latitude of fifteen degrees north. 
On those mountains H once formed extensive 
forests^ and the limber was in request in commerce, 
Goa was^ in tli3 time of Portuguese ascendancy in 
India, Che chief place from which it was exported, 
and hence its common namLe ; from India it was 
transported to Portugal^ whore it grows in consider- 
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fnkahlj 4ifftr a UttJ« 
af Goa llu* c*B be aoooaatMl Tor bj men 
«f cUfliate. Tbe peimli*^ in particolar, u 
aa delinie in its Ivigs that it hu a good deal <i# tlw 
air tW fialtK Baifimiem, and is aomcdaMa, 
thwgfc of ooatM iBfnperty, termed the CiiiaoM 
«C4,|Ha£ wiUov. 

Tba toraJdaa, of tbe Hnialajar has more tba 
elttracter f»f lliv cTrrgirai cjprtw of Westani 
Ajaa. The vamben in which ix nhouodt, ar tba 
proportion of Ibe fbreat wbicb tl fortns upon tboaa 
moanUiiu^ baie not beca pirljcatarly aKerlained. 

Tbe arhor-riUe^iemvmi ofpruM, or white cedar, w a 
lutivc of tbe rentrmi latitudes of North America^ 
vbere, upoo moUl «oiU» it grovi to a ^it height ; 
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it» timber is white, Wghiy flexible, easily worked, 
aad durable in water; and it is used extensirely for 
many purposes. TLe trunk increases slowly in 
Ihickuefts, and a stem, eighteen incbes in diameter, 
contains upwards of one bwndred years' annoal 
growths. In consequence of its Hexibility it an- 
swers very well for hoops. The branches are Hat, 
the leaves imbricated, of an oval figure, and bare 
tubercles at tbeir bases. There is no question that 
this species could be cultivated on ricb marshy soiU 
m England ; but whether it would be worth the 
culture is another matter. 

The juniper^leaved cifpresSf instead of having the 
leaves imbricated on tbe four sidea of the twigs, has 
them opposite. Being a native of the Cape it does 
not stand the winter In Etirope, and the same re- 
mark Applies to aome other species that are natives 
of the Eame country. The cypresses of .South 
America are little known in Europe, and the proba- 
bility is, that, Like those of the Cape, they could not 
be cultivated except as greenhouse plants. 



410 FOrVKAB aOVANT. 



f II.— TAXODIDlt. 




Taxodium duticha used to be classed with the 
cypresses, although they are all evergreensy and it is 
a deciduous tree, and diflers from them in many of 
Its characters, and, indeed, in its general aspect. 
Its leaves are in two rows, of a fine green, and 
the whole tree has a light and elegant appearance ; 
it grows in the central parts of North America, 
intermediate, as it were, between tlic pines of the 
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north and tbose that occur in the mountaina of 
Mexico. It is a tree of very Urge dimensions, 
and^with the exception of the recently discovered 
pines to the westward of the motmtaina, U is one of 
the laTg:est treef^, if not the very largest, in the conn- 
try. The trunk la sometimes nine or even teti feel 
in diameter, and lifty or sixty up to the branches. 
A trunk of those dimensions furnishes timber 
adapted for any purpose for which size alone is 
required, and the trunk is sometimes excaraled 
into Urge cajioes in the same manner as the kawii 
tree is by tho natives of New Zealand. It prefers 
humid soils ; and will ^ow even where the surface 
h several feet under water. The timber is yellow 
i^U and soft, of little specific gravity or strength ; 
but it is free from Itnots^ clean, very easily worked, 
and answers remarkably well for house parposea, 
especially forrooHng aod shingles, for which last it 
i» $iud to answer better than harder and heavier 
timbers; as it is not so apt to warp or champ hy 
changes of temperature. The hark is also compact and 
durabl^T often used for the roofing of houses. 
Upon tbe whole Ihe tree is a highly serviceable one. 

One of its most siugnlar babits is the formation 
of exostoses or lumps upon the roots, which often 
attain a very conaiderahle size. These exostoses form 
in considerable numbers and stand above the surface 
of the grouod, very much like lumps of brown stone 
that have been rounded by tbe action of waters. 
'JHiey do not, at least for a long time, put forth any 
twigs, or even leaves^ and ihey have been found 
feet in each of their dimensions without my 





ipraatiBg. The woody rtmeU ii 

ibey «rfr is Ike tnberd«« which I'ona is 
liie huk of bcechei aad iMe olher tm* : bttt H it 
feetd'nr th*t, in Uke t»odi«vi« Ihej sbottld 
the roots only, uid grov U> so large 
Their ibrauoioii u erkleatt j a nalsnl habit of tho 
Ina ud not a disease ; for they «>• toiMiaily 
fond after Ul^ lr«« has attained certain dfwaBriof , 
and the roots bare extended to a eertain length. 
So tr«es caa be more healthy than aofoe Uxodiutf 
that foint part of ihc iDtercftio^ vollrrtion of Afm 
rican Ireea at Sion Uon»« and yet the eio&tase« are 
AO aboitilaDt dd the roota of these, that, in lome to- 
slajicea, they hare had to be hewn olT, as they tiller- 
napted the walks. 

In SriUin, the taxodium can never he oontidcrad 
in any other Jigbt than an om^eDtal tree, and 
onl^ in pecnitar situations ; for though thr rooCa 
to breadtli rather tbati peoctrate deeply into 
ground f the soil reqoires to be both ric^fa and humid. 
From its deciduous leaves it is only seasonal, hut 
then its graceful fomi nnd its Hne colour make il 
highly omamenlal ; antl, as is the caae with many of 
tliD dccidaous trees of America, the loarea fade lAlo 
u rich tint hefore they drop off. 

From tlie habit of the tree it might he inferred 
that cutting of them will fn^v : they also !iti>ol on 
the roots when uuL down. The l^o^e.H tontain a re- 
xmoiis matter, vhich is fni^rant* Iraves a 
glittering stain upon paper an<l niighl poss 
nsed as a vantisb. 
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§ IIL — Ahbor-vit^s, — Thuj^. 



Besides their mere eiEternfll cliaractera^ tlioarbor- 
riiees are distinguished from the cypresses by their 
coDes being mure ot* an ovuJ form and having seeda 
with memhranous wings at the edges. They are, 
at least in some of the $peci«A, much more hardy 
trees thiin tlie fe^rnier^i and inhabit colder chmates. 
They are also trees of smaller dimensions than these; 
and they are of much finer appearancei and tims 
suit better tor ornament^il planting. The leaves are 
at lirst of a verj' bright gree», which fades into a 
bronze green as the winter approaches* 

The arbor^vit^s are widely scattered over the 
surface of the globe in the eastern continent; they 
are found from the conGnes of Siberia to the souUi 
of Africa ; or, rather, they are found toward both 
extremities of that immense range in latitude. They 
are also found toward the extremities of tlic Am^^ 
rican continent : and they do not occur, at least 
they have not been mentioned, upon even the moun- 
tainoQs parts of the tropical portion of either con- 
tinent. Some of the specie:^ are common both to 
Asia and America. The external characters by 
which the arbor-vitaea are most readily distioguish^d 
from the cypresses are — firsts tlie flatness of the 
branches, which, both io the entire branch, and in 
the little branchlets of which that is made up, are 
flattened, or have the form of plates, and they have 
that form even when their position is nearly vertical, 
i so that the parts of the tree may be opened from each 
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otfaer, sojneihing after the manner of the leare* 
book ; and secoodly, the colour, which bas noD« 
tlie gloomy tone of the cypresis, even when it farlea 
to itfl winter hue. 

The two species that have beet) longest known 
Britain are the Chineae arbor-vit* ff/iwja m 
iaiiw)t and the American arbor-vilto (thuja ocei 
talis): but the last is both an eaatem one and 
western. 

The American arbor-vits is the species which h 
t>eeii longest known in England, tor it waa ctlltiva 
by Gerard as early as taward the closa of the sixl««ii 
century. It i» a very hardy plant, heiii^ ttmmi 
upon the liiUs, and by the river sides* In Cjuiada, 
so that it bears the winter ia any part of Britain. 
Its ^owth is very slow, I'rom the great divistoA 
points at which vegetable action is carrifil 
Kalni counted ninety-two annual rin^s in thn irm 
verse section of a trunk only a foot in diametrr 
one hundred and forty-lwo in anotlier only foortr 
inches; so that, in the latter, the increase, tafci 
both sides of the ring, was only at the rate of 
one inch iu diameter in five years. Nothing is oail 
about the relative thicknesses of the rin^ at diCMN 
ent periods of the growth; bnt it it not improbi 
that, as the nnmber of buds fully k«ep« pace 
the increase of size, tb«y are uuiform throng' 
the whole dtiration of the tree. The mhiioluti; pcrwd 
to which the tree will last {» not asccrtaiocci : bol 
ili^ra is eyidence of so prolonged a durutiim, witbuml 
any syinptuin of decay, as to show tliut tii 
not undeserving of the commoD epithet — \iti 
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This species, in favourable sitontions, rises to ih^t^ 
height of thirty or thirty^siiE feet, though in moat 
cases it is a shrub rather than n tree. The timber 
is light, and rery tough and flexible; but it is 
durahle, and stands well either in the |i;round :is 
posts, or exposed to tbo weather. "VVhcn of auflici- 
eut ai%e it is valuable in turnery, while the leaves 
are said to have some medicinal qualities. 

The Chinese arbor-vita? is very similar to the 
former species ia many of its characters; the chief 
onefi in which it dilTers are, having a channel in the 
middle of the leaves, the cones more elliptical, and 
the lower extremity pointed ; whereas the leaves of 
the American species are without the groove, and 
thft cones are rounder, and have the lower extremis 
ties flicker. The Chinese species growe even more 
slowly than the other, and hardly attaiufl the sawo 
dimension* Its timber is harder^ and still more 
durable, and the tree itself is more ornamentul* and 
the smaller specimens* gf it are more finely shaped. 
It grows abundantly in China, in Japan» and in 
some other parts of Asia ; and thongh it be a more 
southerly tree th:in the American species, it bears 
the winter very well in most parts of Itritiiin^ 

It h by no means probable that ibe thuja men' 
tioned by Theophrastus, as g;i-owing near the temple 
of Jupiter Ammon, could liaie bcitn any of tho 
species now mentioned, or even one of the Ihtijee 
of the moderns at all ; for none of these ii now 
found in the situation which he assigns to it ; and 
none of them is entitled lo the character of a largo 
me, which be also gives to liis species. Me men- 
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Timan*. 

Tir oia" si^ntt» IT fcrwr-'-n» iia.i cu h* can- 
surf^i liiii"^ zi ZxnoK 9v-nui»ec/u. which 

Tat .1 u.r ni 1» Ai^. x »t*:i. t«u$ 
L.:: itin iri LXii Urt r-'Ort* KrE.«i oc loor 
sc-^»-a- ¥1*1 i :r' niiJi *. iTJiinz-rLliT L^peinnce. 
li nt.iia UfcUt-ixi- 3.1ns ;c _\-£.tr* lAe*** tree* 

i^-ji-r-- ;b — u-u: > tioz: ;rirt\ iVri ia 

lo*:. 'ift 1:1:1: Z3. z^hJErtzez: »Bd it U said 

u<r7 ]^rtT ir M;-rc««»i>. It is said 

n.*: sfci':-;-a:^. i. wi-tL*.!. r»i--:?>^ «cr«Luce. of a 
:■ i-.in.k=i: Uj-"^. -riTir* irvc this species of 
r-i: >.p:ijf .c '-i/f iiLi'.-i:r* refer it to ooe or 
.ci--- ..- lit i^:»ir«, iri :: i* nc-t impossible but 
u-.: : n^} i*i ; ."•>n-r'i-i : \ trees. 

Ti^r- i*. i: :i:e c-tLfr Atncan species of 

u.t r::s4~lrAi ed (A«;a cnpresicitUt j, 
*i;c- rrvws At the tape uf Good Hope. Its 
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branclies are eloQgatedf and resetuble tboae of the 
cypress more lltan of Uie species ihat have been 
menLiODed. Tlie cone» are globular, but Uiey have 
four angular ridges ariaiDg from an equal number of 
scales. Were it not tbut the present bubitiit of tbat 
spMies lA AO far from that mentioned by Theo- 
pbra^tUAt the aspect of ihiB arbor-vita; answers fully 
as well to his thuja aa any of the others. 

Besides the orieutalis there are other species in 
the eastern parts of Asiii : dolabrata, in China, and, 
m all probability, several others iu the country 
farther to the west. There arc also some other 
apeciea in North America, as plicfita, in the west, 
toward Noglka ^outid, and »ph€roid(;a^ in other 
part4 of the couotry; por is it by auy means im- 
probable that farther researches may Und additional 
Species among the other conifene of the southern 
parts of the American continent. Most of these 
are, however, merely shrubs, or at hest bul small 
trees; and though they are all handsome, and fur- 
nish good timber in proportion to their aizes« they 
want the majestic character which so peculiarly 
belongs to many of ahietina ; and (lie very circum- 
Htances that render them so ornamental as shrnbs, 
destroy tlieir cbarac^ter aA forest trees. A forest 
tree is never grand unless it display:^ a lofty eoluinn 
of stem, and a graceful spiry top, or a wide expau- 
flion of branches; and an arbor-vitje, upon a tall 
single stem, whatever were it^ dimensions, would b« 
as likely to suggest the idea of a gigantii; broom 
stuck into the ground as any other compfiris{>n, 
E K 





■tfMSs. tmd a firv m tnyaeal t— him at bo tmf 
gmt ihf kW juipers «re tbe last ahrafca 

I— tW palar ke m the aui l h c m bausphefe, 
amd tW lait lavard tke perpetaal saowa apoa the 
•aaaut alanwt ercry ■mataia ridge thai riaea M 
as to hare a Mwi^tkaviag Biaatle. noir 
haiUt». aW ^ 4»eBnoas to which thej grov, vary 
fTMtlj, aot oniy ia ^ diirreat spcciea, hat ui tha 
aaM gp ecics ia diffcrat sitnatioBS. That raaj ba 
axpacted, as veil froa the rast raage of dimala «f«r 
«hi^ Aey are distribatcd, as from die variety «f 
soils OA which they will vegetate. It is difficalt to 
iau^ae a soil too poor or loo cold for the prodoo* 
tioa of jaaipera. The common species, which is 
ahaadaat ia aMst of the elevated and noprofitahle 
parts of Britain — which, on the best aoib that it 
inhahits, fonts a sort of coppices, and vpon tha 
worst creeps along within a few inches of the 
snrfiic^^ foand in bogs, on rocks, and orer grareU 
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so barren that heath will not grow on it to the heiglit 
af au inch. It is rery widely distributed ; being 
found at North Cape, in the dreary couDlrics to the 
eastward of the White Sea, in Siberia, and in the 
northern parts of America, in all of wbich situations 
iL ii4 shrouded in snow for more than half the year, 
and has to contend with the ice-brash for ^reat part 
of the remainder. It is found again on tJie summits 
of the Carpathian mountaioB, where Iho^e ^nmniihs 
are too bleak for noariishing eren th« stunted growth 
of the mugUo pine. It occurs on the Alps, on the 
Pyrenees, the elevated tracts around the Mediter- 
ranean, the Altaian mountains, the bills of Jupan, 
dnd the Himataya. AUhou|;;h it endures the ex- 
treme of cold, it doe.t not appear that cold air is 
the circumstance most favourable to it^ Poverty 
and coldness in the soil seem more congenial to it; 
for, in aome of the wretched chalk^soils in the south 
of England, it is found at lower elevations, and far 
more stnnted lu its habits than in some places much 
farther to the north* Humidity seems farournble 
to its growth : and thus it creeps along in those 
places where, melting uf snows, ground saturated 
with Tnoislare^ or some other cho»p tliat keeps the 
fttmos phere charged w i lb vapoii r in tlie so mmer 
months. For tbal reason it is, like tUo cIoud-berry» 
and some utlicr natives of the margins of the snow, 
shy of growing in rich gntund ; and, therefore, 
though a native, and a jjardy native, it is not so well 
adapted for an ornamental evergreen aa the arbor- 
vitit's, which are natives of much warmer places. 
The sp«ciea of juaipor are very numerous; 
E E 2 




TW jmaifm arr milT distii^uhed fnm Ae 
cifrrsKc asd the ar^or-ritae* by their coses, vhich 
mtway* cwtara three seeds, or a grealer avmber, 
hare the scales apW e red iato aa eatire earekipe. 
thoa^ still vith the jwrtioas less or Hore marked ; 
tmd dviag the seeoad year, as they ripen, the 
cxlcffaal portioB chaages iato a sort of palp extM^ 
aallj, of aoaw shade of brovn-parple or black, aad 
tbej are pangcat and escalent Those chancten 
▼afT considerably vith the species, bat still they are 
dcctsire that the plant is a trae janiper, aad act 
oae of the other genera of caprcasinK. 

The common juniper (J. commumit) has been 
already mentioned as hardy, and generally diffased. 
It has the learns in threes, slender and pointed ; 
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I and the coues or berries are abundant. In couiitriea 
' whtfre tliR juniper aiUina any considerable size it ta 
very valuable ai a timber, in consequence of its 
hnrdnesHi and durability. When aufBciently straight 
k it make:i ejccellent walking-aticks, and the roots ure 
f made into cups, and olher sninll articles of turnery, 
Tbe wood of jumper contains a considerable quan- 
tity of the peculiar essential oil which is employed 
in (Tfivouriiig tbo Geneva or giti of Holland, and 
the n:m)es of tbat apiril are derived from ihe French 
name of juniper, Genttrirr. That oil is given out 
freely by the herrief, and even by the timber, to 
alcohol in any form; and Ihus any spiritiioua liquor 
may have the Geneva flavour communicated lu it; 
only when that flavour is given by the oil obt&ined 
separalelyp and not by the berry, the quality und 
Quvour are botb inferior. When the berries, or 
even the wood in sufficietit quantity, are used in 
substance^ through the processes of fermenting and 
UiHtLllation, sometliiog more than the mero essential 
oil h obtained ; and when thi^ oil is got in a separate 
state^ by the common proceaii of obtaining essential 
oiU, something additional mixes with it, and injures 
it. From (he berries in substance, a peculiar 
aromatic bitter (possibly sandaruch, or something 
resendjling it,) combines with the oil and the spirit; 
hut it does not rise along with the oil in the process 
for obtaining the oil. In that process there is a 
small portion of empyreumatic oil formed, and 
also a quantity of acetic acid ; and these two toge- 
ther form the common pyroligoeoua acid, which is 
«o ofTcnsiTe in iU taste, and so deleterious in its 
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properties, nolH it has been t>«i^(J from the en 
reumalic otl and rectified into common vin^W. 
ThTTS, It ifl not possible to tuHke an imitabDH of 
Genera, or, indeed, of any other spirituouti liquor, 
that is davoared by A vegetable aubstance, hy 
any aubaequent chemical operatioti, how ^kilfally 
soever it may be performed. The alcohol may 
always be obtained pure, however vitiated it rony 
be at tirst; but there a.re no means of obtaining a 
flavouring matter that shall have all the good quali- 
tiea of the same oil from the vegetable in subsiaai^r, 
or that shall be free from had qnalitiea in addilioa. 
The extract of jnniper leaves is understood la 
stomachic, and it acts considerably » though mildly, 
upon the kidneys. The Laplanders use the decoc- 
tion as tea; and the odour given out hy the tH?rnca, 
and also by the wood^ when hurningt ia said to 
destroy noxious miasmata. In many parta of the 
north of Scotland the smoke of juniper ia naed in 
curing fish and hams, to which it communicates a 
peculiar^ and by no means disagreeable, flavour; 
but it is so pung'ent that the places where liie 
operation is carrying on can hardly be enterwl 
irith impunity. The wood ia of a good colour, luid 
slightly marked by the annual rings. There u ■ 
smalter juniper (motttana) found upon the SeoUfitk 
mountains, (rhich has not been met with of mny 
size that would entitle it to he reckoned as even ft 
«mall tree. We have met with the common oae 
upon moist !tIopes in the Grampians (on the Bacle- 
nach side, near the Spey), having a portion of the 
trunk eight or nine inches in diameter; hat v« 
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have never a«eii it more than ten feet higli, and 
rarely as mtidi. 

Other than those that have been mentionedr there 
tlo uol appear to be any British apecie». J. Succica 
is mentioned as oceurriog in Sweden, aud having 
the leaves more pointed, and the hmnchea more 
erect, than the common. 

In the south of Europe, one of the most remark- 
ahle species is the sarin (J. subina). It rather 
a handsome phint^ with numerous spotted hrauchea 
iuibrjeuted ^itk suiall green leave», and some of the 
habits of the cypress. In ita native regions the 
savin grows among the rocks : bat, as it is not very 
delicate in respect of soil, it mny be cultivated as 
aii evergreen shrub in most siluatiuua in Britain* 
The berries have a more hlneish Lint tfmu those of 
the common jaoiper; and the plant has a stronger 
and less ugreeable odour^ and more active f]^ualiUea, 
Indeed, the preparations of it are so strong that, in 
Jarge doses^ tJiey act as a sort of poi^on> 

These trees are nut confined to the south o£ 
Europe^ but are found in other regions surrounding 
the basin of the Mediterranean. 

The principal other species found native in tlic 
south of Europe are oxycedrtUf in Spain and Por- 
tugal ; thuriferaf in the same countries, and hemU~ 
phericfi, Plui^nicia, and L^cia, in the countries near 
the Meiiiterraneau, as wtll as in Sicily, and several 
others of the Mediterranean Isles. Oxycedms ift 
a considerable tree, twenty to twenty-hve feet in 
height, and from a foot to eighteen inches in diame^ 
ter; it grows in dry anfl uDcuttivatcd places^hHS 
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iU leares in tltrcfB, Iiaril. stifT^ and pointed, bul 
lot)|^cr, broader, more flatletied on tbetr undrr 
side?, and closer^ than tbose of the comDioo juut- 
per. Its cones, or berries, are browniaib, and about 
the aise of sloes. Th)& species affords ao empy- 
rcamaCic oil, wbicli is employed in animal nirdi- 
ciue, chiefly wiUi a view to retard ulceration^ whtch 
the e3£tract9 of most of the junipers do. Hiiftjoaj- 
per does not bear the wml«ra of Britain so well as 
the savift. 

The Pboeniciaii jimiper » only a sbmb, stUlani 
exceeding twelve feet in height; but it u hm^ 
tonic, and has the farthrr advantage that, Uionglk 
a native of conntries rather warm, it can bear a 
conaiderabU degree of cold. ItA form ia pynuniflal: 
its branches numerous and cloae, and iu twi|(i» ei>- 
vered with small and thickly serried Iraven. havtag 
ijonsidernble resemblance to those of iht cypreaiu 
Its timber is hard, ubotrt the $ame sise» and jmm* 
aessing nearly Uie same (|(talities. aa tbul of tli« 
cummon jqmper. 

Tknri feru, or the Spanish janippr, as it is some- 
times called, IS a tre« rather larger than oxyredntp. 
and is, perhaps, the largest of the £t)ro|K*an sprrirs. 
It is found upwards of thirty feet in bright: iti 
leares are slender and pointed, and placed in foor 
rows; its ripe cones are larger lh:in those irf ihfi 
common juniper, and of a red cidour. Tbnrifrni M 
not, by any means, an appropriate name, as the Ikmt^ 
ur frankincense of the anciirnt^t frum whatever tJT« 
it mny have been ubtained, certainly was not a prt>- 
durt of Ibis jauiper. The Spauiiib juniper i.% mlfarr 
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tlelicafe, bearing; co\ti ill, and a very liamul atmos- 
phere worse. 

Asiatic JHnipert* 

BeaidcB (hose apeciea wliicli are common to En- 
rope and Asia, there U, on the mounUins of Asia 
Minor, and the southern parts of Siberia, the tall 
juniper, which rivals the cypress in height, and has 
an esculent fruit, Little inferior in to a wdlout. 
In the same habitats the obloaga^ and nana, pro- 
bfihly a diflereiit species from the montanft of Scot- 
land, are met with. In (be south-east of Siberia 
the Dttoufica occurs, and there are the Chinensis, and 
the ^laiteat in China ; and gqitamnta and recurmi on 
the mountains of Nip^l. In none of iber^e situations, 
however, can these be considered as j^iving a cha- 
racter to forest scenery in almost any part of the 
old continent, as the places in which they are 
cbielTy found are too cold or too arid for the pro- 
duction of lofty trees. They are the wastes of 
nature, or the patches of land between the rocks* 

African Juniperi* 

Some of Ihe species of southern Europe occur in 
the north of Africa, between the mountains of Atlas 
and the sea. Indeed, there is a considerable resem- 
blance between the vegetation of that country and 
that of the northern and eastern chores of the Medi- 
terranean ; and the proper African character does 
not be^n till the mountains are crossed toward the 
desaH, il docs not appear that there are many, or. 
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perliapa, any coDiferfr, from the desart soudiward to 
tlie countr)' ot thn Cape ; and only one species of ju- 
niper has b«en discovered there — -juniperv* C'apentu. 
That species is a very busby tree, having the leave* 
on the upper part of the braoclies in threes, I'- 
and pointed, green on the under sides, aod blue' 
above. Fi^m its climate, this species cannot be 
CQllivated in Brit&ia, except aa a hot-house plant, 

^ AmeriixiH Juniperi. 

Three of the American junipers are important 
timber trees, forming extensive fortfils, fttid risia 
to considerable height. These are juMtp^nu t iryini* 
ana, the red cedar of America; juRipo-iu Bcrmutim^^ 
the BermudsLS cedar; am] juniperns Barhadrmiji, tbct 
Barbailoes cedar. Though they are all valgarlj 
denoniinjited cedars, none of them has much of (h 
hiih'n of the true c«dar^, for they are spiry trcctt^ 
and. in tlicir general churactcr^, decidirdly junipersf 
At lliD time when America was first culoniaed by 
Europeans^ the Virginian cedar formed Mist forc«tii 
and it is still met with abundantly in sumo parts of 
the country, although in many parts it has b««n 
destroyed, and the loss not supplied by plantiB|(. 
The trees grow close together, are spir)', but toM 
Ulvir tower branches in consequence of the ciLcluMua 
of the air by tliose above, and thus form lung vavi 
vbluahle stems without uny brHOcU, and ihe*e mn 
surmounted by pyramids of foliage. The leaves ara 
in tbreeEi» imbricated iu their early sUges, bul 
spreading as thoy betooie vld ; the coucs are aniali. 
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oLlopg, aod tarD 1>Iub ns ihey ripeii. When slantl- 
iag alone, and with Us branches down to the ^mund, 
the red cedar is a very handeome tree, perhaps the 
uiosl so of any tree of the same pyramidal form and 
close folinge; und as its growth \s rapid, at least 
ufter it has stood a few years, it is a highly otdb^ 
mental tree for parka or la^vna^ and has the advan- 
tage of being valuable a$ well as ontamental* The 
red cedar sometimes attains the height of from a 
hundred and twenty to a hundred and fifty feet, and 
with a ilianielcr »o considerable that it admits of 
being hewn into aanoea of considerable dimensions. 
The timber is of a reddish colour, from which the 
name of red cedar is given to it, and it is close and 
durable. The houses in America that hare been 
constructed of it last for a considerable time; and it 
is adapted for many usefnl pwrposea. In conae- 
quenre of the vast number of its buds and twij^^s. the 
increase of diameter is not very rapid, there being 
about a hundred and fifty annual rings in a trunk 
ei»;htceii inches^ in diameter. In some situatiutis it 
increases miK'li more rapidly, the annual growth 
being from a tentb to three^fifths of an inch, which 
is fully ec^uai to the avurfige of durable timber. 
^ The same species occurs in the West Indies, 
where it grows to a size little inferior to that which 
is in North America; and it is there one of the 
moat serviceable timbers, as very large hoards can 
be formed of it. Its odour h a little pungent, bat 
not disagreeable, unless to insects^ and that iU' 
creases its value in countries where substances are 
so much exposed 1o their ravages* The tree is 
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■B ihry cet Matter tmA dnrtcr. The ripe eoMt 
rfcMj.1 ft> a rrd : the tuber is aoft« light, of 

a Riid»h osiov. ami dree im the grain, but weak, 
hnok, aarf spUafterr ; it is the veU-kaewa oedar of 
caauwire, wed ia the Baaafactare of black-lead 
peariK, aad for Twioas cabinet works, especially for 
the iaterwr of drawen and boxes, for which it is 
veil adapted, ia coaieqaeace of its smell, which is 
a good preserrstive agaiast moths. The Bcrma- 
diaa$ coostract boats of il, which are remarkably 
haoyaat and fast ia the water, and are said to last 
longer than thoae coastraeted of harder and hearier 
timber. As the climate of the Bermadas is wann, 
this species will hardly stand the winter ia Europe; 
bat it thrives well and grows rather rapidly in its 
natire islands, gires there a decided character to 
the scenery, and coostitnles a considerable part of 
the wealth of the inhabitants. 
The Bmrkmdon cedar has a ooosiderable 
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hUnee to the two speciefl Inst mcntionefl— is one of 
the largest limber trefis m the Wetit India; istamlfl, 
nod one of the he&t adapted tor ship buildiog. 

The other ftpwie* which are pectiUar to North 
America are of inferior dimensions, nnd arr hardly 
worthy of bein^ mentioned as limber trees; they 
are of small dimensiona, and, in a popular point of 
viewr more resemble the European junipors. 



§ V. — Callitris. 

The plants to which that appellation is given are 
a singular genus ; for though they have the habils of 
trees or shrubs, produce the seeds in cones, and 
agree with the eupressina? in their general hut^ntcal 
charatitt^rs, they may be considered as lealli^t^s, an4l, 
tn some respects, iutermediate between the leaved 
conifers and the efiuiserHms. There are at least 
eight species, one of which is found in Barhary, and 
all the rest in New Holland. In that country some 
of the Bpe{:ieH, as arenosa and jtyramidaiit^ are trees 
of robust huhitt rising* to the height of fifty, or even 
seventy, feet. They grow iti the poorest soils, on 
the sandy shores about Moretun Bay, The timber is 
not difTicull to work« and it lakes a ^ood polish ; hut 
it is short in the ^rain, and unht for any purpose 
where strength is required* Indeed, it is not very 
tit for any purpose whatever, Tanless very temporary 
ones, for it champs and splits in pieces as it drie^, 
thus indicating that it has no lateral cohesion except 
whut it derives from the sap. On the ialand of 
Kottenneat^ on the west coast of New Holland, 
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there b another species^ roinataf vhich is a 
dral the liabit of the cedar of LebanoD* bat 
value of itfl timber haa not been aacertaiuecl. 



§ VI. — Ephedra. 

There are three species of ephedra, two of then 
natives uf the south of Franc« and Spain, and one 
of the mountaios of Tuni» anU Algiers. They 
are vulgarly denominated horsetail" plants, I'roni 
their habit; and^ to distinguish them from th« 
berbaceona hometall (eqvuetumjt they are atyled 
shrubby; Ihey are also called **sem grapea^** hum 
the appearance of their coucs or b«rries, and from 
the fact of the Europe-ju species being found near 
the coast. 

They are singular-loolciug planU, consisting of an 
immense number of twigs or branches, farming m 
thick, bush, evergreen, and leafless. £ach brunch ia 
composed of a number of joints or piecrs. Their 
flowers are small^ yellowish, aad very ahundant, 
and the cones^ or berries turn red as they rip*n. 
Where they stand tlie climate they agr^c bi^st with 
light, dry, and sandy 9oiU» and make rather a hand- 
some variety. 

European »pe<}i«s are — rphetim distieha, the 
great sea-side grape ; and epheiira moHOMticka^ thr 
small sea-side grnpr ; the disLinctiuu, hnaidrs the 
din'ereoce of aixe, being tliat tbt< ammta aro in paira 
in the tirst, and solitary in tbe liecond. 

The species of northern Africa is tbt? altiviii 
uf Desfontainea. It ris«s to h greater allitudr ihaa 
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either of the formflr species ; and iis 
long, and pendant twigs give it both 
and a liimdsotne appearance. 

The above paragraphs do t»ot profess to give a 
complete list of the cupressiDse, but aierely notices 
of the principal ones ; and Illustrative cuts have not 
been added, becanse fragments, on which tlie leaves 
and the coTies are so minute, would convey no useful 
information. 
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SvB-oRDEH, Taxing. 

The taxin£B form the ta$t anh-division of coni- 
ferous vegetables. They are leas numerous than 
those of the other divisions, and^ between some of 
ihem, there is a good deal of disaimilarily, al least in 
tbcir external appearance. Tlieir name is taken 
from that of the common yew (taxvji); but some 
of the genera have very little similarity to that tree 
in Ibeir habits, In general, however^ tbere is aome 
external resemblance ; and the more minute and 
esaentiii] characters agree. 

The taxins- differ a little tn their localities from 
the other sub-orders. They are not found in so 
high latitudes or at so great elevations upon the 
mountains^ and they prefer better soils. In those 
respects the particulars are not, however, very well 
known, aa^ with the exception of the species after 
which the sub-order is named, there have not been 
very many opporlunitiesof studying the others. Taken 
as a division it may be stated thai, whatever may 
be the hardness and strsnglh of their timber, it is 
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ikbielipEe. the limbf^r of moal of litem is durable; 
but, wben they grow in tiam and moist climates, 
as is tU« ca^e willi Ihe largor Americiiu species> 
the woodi though clean, is tender and easily split. 
As the tuiince have still less cemeDtino; matter^ 
they> of course, depeod still more npon the adbe- 
sioti of the li^eous lib res : &m) ihoagh, In the 
common yew» the only one with the timber of which 
we are well acquaioted, the durability is considera- 
ble, it is much less so in proporLion to the closeness 
and weight of the wood than in tbe pines; while, 
in some others of tbe sub-order, decompoaitiou and 
drying aro coatHmporaiieous and take place in a 
very fthoft time. 

So fur a& i$ known, Ibere is tbe same conneiiion 
between rapidity of growth and spf!edy dissolution 
that occurs in many other families of trees; dud 
that holds not only in respect to the different ge- 
nera and species, but also in dilTerent individual? 
of the same species. Yew trees of dwarf dimen- 
MOQs, that weather the blasts of ages, high up on 
the mountain sides, and attaining^ in a long time. 
Crunks ^.^uly a few inches in diameter, remain all 
the while as solid as iron ; while those that grow in 
rich soils— the stately park and chnrrhyard yews 
for instance — and attain yards of diameter in the 
same period, become decayed and hollow, till the 
fhcll, or portion of shell which stttl retains ita vita- 
lity, contains little more solid timber than the 
stunted specimens before mentioned* 

It is extremely probable tb&t the foundation of 
this decay is laid in the early period of the grcwlh 
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LB propK^rti^a Cu tlic f^tobo- 
n a tm of fall staeaad in foU 
Fn« tW propofftioaaUT smUer namber of 
tke cuBhiwB, is smth a tm, is disUi- 
«^«r a cntater extcst of suHwce in proportioa 
vke niluBe of soUd ; aad, for the same reason, 
r Icrnvs* ia vftutk the fjr^i change takes place, 
r Mtv wiBeffw in proportion. Hence, a very 
irv<e wa»\ he Teakea«l by over nourishnent 
•ieT^lopacaU vhere the same plant, at a 
adTaaml are. vo«M not saffer. There are 
tr ptwfc^ ; Ur^ yews in \ow sitnations and on 
nrh jtfiU arc lerr generally hollow; while the 
tranLs that are dog np in the moantain bogs (and 
dMffv aiv nmMhers so dng vp in Ireland), are gene- 
raUv sonnd, or whea they are decayed the decay is 
•ft the s«iisce or generally throngh the mass. Be- 
•ideis, it is fonnd, hy experience, that pine plants 
make the best timber when they are grown in bleah 
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situaliotii^ and ih cold and peMy suiU. Nor do«a 
the dirtercntc arise from the cbeck given to the 
regetativfi power by the- pauso tluriii^ their trans* 
plantaliup, or by the triinsition from the rich soil of 
a |]iiLirsery'g;round to the poor one of a cotninun or 
heath ; for that would tend rather to the destruction 
of the plant than to a more rapid growth and Aofter 
timber. The subject of the adaptatioti of food to 
plants^ holb as to quatitity and to quality, in a most 
importiint matter in an economical point of rt«w, 
more eapcciaUy in plants of the deacriptitm alKided 
to, which are cultivated for the timber. Hut it is a 
subject of very great nicety and very great dilVt- 
cully ; and in consequence of these, and of the par- 
tiality whieh every cullivntor nstkirally has for \ih 
own mode of culture, it is one upon which there 
cannot but be a great deal of misunderstanding ami 
error. The length of time necessary for even one 
accurate experiment is almost conclusive against 
the accuracy. Cultivators are far from aj^reed as to 
the be«t modes of treatment in the ease of annual 
plants, which take only n months rii>m the 
sowing of the seed to the maturity of the croji ; and, 
therefore, if wc assign only one hundred years for 
the full maturity of a pine, or two hundred tor that 
of li yew, who bai^ kept, or who can keep, or be 
expected to keep, an uninterrupted re^sler for 
li.i]f that period 7 What may Ite done in future 
it ifl not easy to say ; hut, at any pa^t periorl, 
numerous theories, all eontriidiotory of each other, 
would hate risen and set iu the course of the in- 
(ptiry ; and thus, both the inquirer and the o!>jett 
F F 'i 





K vnx ccMrally dutribvled 
«tf ihe caften coatiMal in which 
mmad. Is Euope it ex- 
■thvaH ; mmd &o«i the 
««' iW Atlmac iBdctaniaately into Asia. 
It Ams ftft ccamlly •cor is faiuU or erea gnmp* 
wh 3>ift£ut*Ae <r c l o K t -M , «b1cv at rery 
pMfiiif 9f«ts; hmi is scattered abo«t ui single 
tm^ vhirh do not thriTe well 
ixed with othets, or snffer others 
«» thrWe nder their shade, la its Bore northeriy 
aitsaiM it is mtm chieiy fioud ia low. rich, aad 
rather hwaid places; thoagh there are reotigea 
ef it at aaae devatioa, yet Mvor 
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porpetual &dow. In the central parts of Europe it 
is found on the plains; as tlie Alps are approacb«d 
it8 situatioQ is a Utile htgber; on th« P^reneca it 
is still more so ; and the hejg^ht incrciises as the 
climate becomes warmer ; but it b never, upon 
the average, so fur up as tbe spruces and moun- 
tain piues, and always nmcb lower down tbau the 
mountain Junipers, Tbe yew may, therefore, be 
considered aa a native of temperate and .somewhat 
humid climates, and as partial to fertile ^il : 
though, na has been said, it grows and makes 
very durable timber, though of comparatively AmtkW 
size, on places that are bleak and exposed, .Shade 
is, however, more congenial to it, — at Ictist, more 
conducive to rapidity of growth &nd largeness of 
s'lzs. Even under tbe circumstancea the most fa- 
vourable to growthj it grows slowly. 

The yew is not under any circumstances a rery 
lofty-growing tree, and rarely exceeds lifly or sixty 
feet in height; hut tlie trunk swells out to a ^re»t 
aijee, and is vften, in old trees, nf fantastic and by no 
mennH iinpie1ures{|ue form. The specimen which is 
copied on tbe frontispiece of this sketch i;; by no 
me^ns one of the largest to he met with in Edghiiid; 
but it ditiplays some of the peculiar habits of the 
tree, and shows that, aftei' the greater part of the 
heart is entirely gonet the remaining wood continaes 
to vegetate in almost all directions. The trunk of 
that specimen is not above nine inches in thickne^ 
from the hollow to the external cireumfereincc. It 
is open ijutle to the level of the ground, aud also at 
fjop in the middle of the branches; so that the tree 
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IMS some reftemblance to a vue in a ttete of vc^eu- 

liow. Except one id the aide oppcml*- lu lUat vhown 
ia ibc cut, llicre is not auy ptrforalioQ worlby of 
noiicp, saving the opening at the lop. Tbe lAlcral 
oprniQg fthown in tlie cut ou the lust pagr of tiie 
»olutn«, aud it is small, thougU recently it waji 
lar^ed in ordtr to extricate a cow that liaO entrapped 
herself by the boms, and strujcgled h*llowtng for 
relief antil u porlioD was sawed off. It ba» been 
nientiooed by many authora» frDcn the lime of Tbco- 
plirastus^and there is wrue reason to believe that the 
i4(a(ement \s not wholly unfonmletl, (hat the leaves 
and twigs of the yew are poisonous to cattle, liut pro- 
bably tbe instance mentioned is the only one in which 
a yew tree had a chance of he{::oming an executioner. 
Nor was it to the quadruped only thut it had some 
elt'ect iu that way ; for not many years have elapsed 
since a young woman in the neighbourhood^ in the 
agony of slighted vowa, pledgefl in all probability 
under the spreading bruDche:»of the tree^ put a p4*riod 
ta her existence by suspending herself from one of 
them, and now lies interred inmiedititely below. It 
may be mentioned also that the local nulhoritJcs, 
while Qicy interred tbe misguided girl within the 
ronsecnited precimls of Uie eburchyard. tool sam- 
niary and somvwhiit silly vengeance upon tlie lro«. 
by lopping olf tbe branch* — the stump of wbicfa la 
shown as the second from the reader's left hand in 
Uie cut lust alluded to. 

The m'ciiernl representation oi tbe tree is taken 
from (be point where tbe inirioui nimiftcation of Uio 
brancbeA is Uvul &ccn, nithrr than from ihni at whieli 
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ih<& effect would be the most striking, and the point 
of view is much loo near, bnt it is a fixed one> being 
frowi tlie doonvay of the belfry tower. In the north, 
west^ and east sides of the trunk there are no 
openings^ and ihc surffice tbere is almost entirely 
covered with tht^ little twi^s and huds» and their fo- 
liage. The south side of the trunk is less verdant* 
more dcc^ayed, anil contains the opening ulready 
ulluded to; indeed, so far as we have examined 
those ancient hollow yews which have stood so long 
as to be completely tempered to the situation, and yet 
hare escaped any considerable local cat«uaUyordecay, 
we have invariably found the dpeay of the trunk 
greatest on the soutli aide^ which !:bows that the action 
of (he sUD is more concerned in bringing about tho 
decay than that of the rain, the snow, or the cold. 
The form of the head is of course liable to mora cou' 
tingencies, and therefore no conclusion of a very 
$ati^fiictory nature can be drawn from it; but with 
equal exposure we have generally found the weslward 
branches to exceed the eastward by a rery consider- 
able fraction of their iengtU, 

Vews, from their vegetable action and tendency 
to form buds being so generally ditVused, are always 
of a branchini^ habit ; and though tlie orig;inal growth 
begin!! aronnd a pith, one part of the tree often so 
far gettt thfi better of the adjoining parts in vegeta* 
tion as to stand out in the form of a recti, with more 
than a semicircle of circumference. The action of 
one part seems oflen indeed to interfere with und 
i:uufound the action of other parts, till the growth of 
the stem appears to push in all direclious^upwardrt. 
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iIowDwards, laterally, outwards, vikI eren invnunl* 

in the casp of liollow ateiti3. Thia tcadeacy, Wge- 
tber with tbe praneness io form little branch^, uAen 
produces a very beautiful effect in the wood, wbieli 
is wared and dotted, aud full of ejes, consislijig of 
the branches thM are cut right across, at (be sanifl 
lime that it is perfectly solid* Before ibe intivdoc- 
tioQ of faticy woodA from other parts of tbe world, 
the yew was among tb« haDdsoiuest timbera im 
JEurope for cabinet work ; and well cboscD piecM 
from an early trunk in which there is no decay are 
Ktiil reckoned very beantifulp The timber is heavy, 
compact, bard t and close in the grain; soroettww 
reddish yellow, and at others bright red browD, mod 
in tlie gnarled and convoluted portions those colcMir* 
are blended, and tbc centres of the strnngvdBted liilln 
branches are deepened almost to black. M'hrn 
straight in the grain, yew timber is highly useful for 
all purposes where strength aud slasticily are r»- 
quired« Tbe importance of iliat timber for bows la 
the times of archery has been writli^u about a<i imh* 
seum : but its muderu application to the teeth of 
wheels and other working parts of machinery, in 
countries where iron is not so cheap nr so easily ob- 
tained as in KngUnd, is of much more importance. 
Tor works that have to stand altemtilious ot wet and 
drought, and heat and cold, it is not »o advantageoum, 
because the same rot which attacks the centres of 
old stems, when their vegetable action has cttMd*; 
necessarily attacks the felled timber. Hard aati 
close as it is, it i» much sooner penrtratrd by bqmi- 
dily tJiau the lighter aud less compact timbor ol tbo 
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better sorta of pines. That may be inferred from 
tlie case with wUicli yew tree ran be dyed: and it 
ia proved by iLe actual decay of the timber when 
subjected to alterDate welting and drying. 

From the spiice that it occupies, the amalt b«ight 
that it atluiDs in a solid trunk, and the ungaiuly 
form of the brancbeSf the yew is not very emi- 
nently deserving of culture as a limher tree ; and 
it is not Jiighly ornamental. In small shrub- 
beries it is too gloomy, and soon gets too large, 
and in forests it is soon hidden by trees of more 
rapid growth, so tliHt the cultivation of it is nut 
very much attended to. 

Ah the foliage of the yew fnmishes a descnptive 
name for some other species of the couiferai. it is 
worthy of being borne iu mind. The leaves are 
of a peculiarly dark and sombre green, of a linear 
shape, and ranged along the twigs into opposite 
rows something like the teeth of a comb. The 
cones or berries are numeronSf turn red as they 
ripen, hare their scales united into a soft ami 
clammy pulp of a nauseous sweetish taste^ and 
the seed is lodged in a cleft or hollow at the apex. 
The berry is. however, a true cone, notwithstand- 
ing the pecntiartty uf its form, and the seed, pro* 
perly so called, is naked. 

A variety of the yew, at least one diflering in 
aspect from tlie common yew, is found in Ireland; 
but as the trees are cultivated ones it cannot he 
oohsidorrd us a native of that country, and it i^, 
in all probability, accidental. 
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The otbBry(*ws lUat arc nicDtioncd arr Canadenm, 
■whlvh isp ]ircibal>ly» the common yrw aKomI 
by cUinale ; ihe long-leaved yew of Clijna f/tf/i- 
fotia), of which the foliage i* not so clo*r w in 
the cotiinioQ yew ; Ihe African yew^ of the Cape 
(rlint^alnf) ; HntI one or two otliers ; bat too lictl* 
is known of them to nlTord any scope for popular 
(1escri(>tion ; nor coultl they be introtlocctl into 
lirittiln in any other w^iy ihan as nmamenU, 

Of pO(ioc(trj)VS, the asc(*rtainetl sproiea arc morr 
nutnerous ; \nit Ihvy are all nati^eA of remote coitu^ 
triea^ and present little matter that can int«re»t the 
general reader. Three of them, elonr/iatu*, ntrin- 
tTK*, and macropltt/tiust are natives of Chinn ; rrrli- 
tHhiU is mentioned along with somr otheni io 
Jiipnn ; nfriifoHas is found in Prince of Wale* * 
[liilani] and Nipil— in tlie former ptscc it cnllefl 
tlie " wax. dammar,*' from its afTtirdtn^ a snhsunce 
likr *W9X, in like manner as the datuniAra fur^ 
ninhes h pilchy resin ; yacca U found on thf" Andrs; 
and aho Chilt^imn, further to the souUi; and tupirai- 
folia, in Van Dieni:in's Land^ and tpinufoaut, vnd 
probably some other species, in New Hnlland. 
All tluKHe trees have sonic resemhlnnce to yewd in 
their habits ; and several of them have their fotia^ 
so similar a« ia he styled yews. The cjnalitirs uf 
the timber are hiU little known. 

Tho tfaorydivtHt are found only tn tlic 8oalh Sea 
countries; one in New Zealand, and pmbably ilIi- 
other in Van DieUMin's Land ; bxil the fact^ a% lo 
the luttor, has not been detormincd^ m titc fruclificm- 
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liou, aod especially tbe seed coda, llie only meatiH 
|jy which iho Irae character could be determined, 
have nut becD observed, aJthimgli w&ny trees have 
IjcBii cut dowu for the express purpose. 

The New Ze al a ti d s p ec i ea , da crt/diu m taxi fa' 
Hum, lA a very lar^e tree, b^vip^ a chmraoter some- 
tliing intermediate between u yew and u spruce. 
Tt \& the Lakatarfif of the New ^ealandera; and 
equals in height the kawii tree, beinj^ sometimes 
found more than two hundred feet in uUittide. It 
is a swamp tree, and grows very abundantly on 
thoiie low hanks of (he rivers of New Zealand 
that are flooded during the seasonal rains : and it 
is very abaadant. much more ao than the kawii 
tree. It is also the handsomer tree of the two, and 
at first attracted much attention from navigators whu 
visited the island, who sty ltd it the New Zealand 
spruce, aud hailed it as likely to be a great acquisi- 
tion as naval timber, from its size, its abundance, 
and its proximity to accessible parts of the (^oast. 
Thoi^e expectations have not, however, been real^ 
i^d in thti case of the dacrydiuni, nor to the full 
extent in that of the dammara. The last nieniioued 
tree is indeed licttcr timber ; but Captain l-raise, 
who was di!S|iatched by the British government, 
in mso, to forage for mauls and spars in New Zea- 
land, found that ttie dammaras were in places too 
remote and iuaccessiblc, or too dangerous on ac- 
count of the disposition of the natives, for being 
profitably got at. In consefjucnee of that he took 
in a cargo of the dacrydiuui, with which he r«- 
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turned to EnglancL Iq Decemhor, 18"24, a wrilcr 
in the ■* Quarterly Review/' probably koown to Mr. 
BnrroWf whose ofGciai coonexion wjtli tbe Admi- 
ralty would have been taken, by most people, » a 
^arantee, either thut he would have made himsetf 
acquainted with the properties of uoy timber that 
was to be used in the nary, or that if he wu igDo- 
rant he would have enjoined silence, writ^A tiiiu iff 
the New Zeiiluud timber : — It haa been ** found 
on triid to be of cqnal gravity with Riga fipars^ ftod 
to posE!ess a greater degree of (texthility, as well »» 
oi atrengtb, thaa the very best species of lir pro- 
cured from the north," It is not very eaay for one 
to preserve *' equal gravity '* upon reading lius »eift- 
tenee, and havio};, at the same time, the poftilive 
evidence of an escelleul jud^e, who examined it 
again aud again on the $pot, that dacrydtum tasi- 
folium i» '^perfectly u&eless timber; the heart 
becoming rotten almost immediately after it \s 
felled," That the New Zealander^, who^ though 
a rude, are not a silly people^ should give cirry 
tV*cility for removing the kakataro, whuh i» abua- 
daut and unele&Sp and throw every obslack in the 
way of the removal of the kawii, which i» highly 
usefut to them as their nftval timber and by do 
means either so plentiful or so accessible, is not to be 
wondered at; but it is somewhat wonderfttl that the 
impossibility of obtaining a usefol cargo sLchiM 
Ue held a^ any sort of excuse for loading a ve^trl 
with one that must have been at least half ruttan 
on the homeward voyage. The tree is, however. 
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of some uao in the domestic economy of tlic nattvea; 
for they employ it in ihe manufacture of a species 
of beer, which is said lu have a considerable re- 
sembUuce to that made from the Iwigs of the hem- 
lock spruce of Canada. 

Tbe tree of Van Dieman's Land, which is cun- 
sidered to he a clacrydiunip is tlie Iluon ptne, 
which forms larf^e forests on the batiks of the Hnon 
Rivpr» and also at some places on tbe south-west 
coast of tb« islands Keport speaks more favour- 
ably of its timber than of that of the swamp pine 
of New Zealand ; as, however, there are not nmny 
lasting timbers in any part of Australia, it is probable 
that the qualities of the Hnon pine arc more fa- 
vourably spoken of than they actually merit. 

Phifllovladuf, of which there is only one known 
species (asphniformvsi), U a native of Japan, and a 
plant of singular appearance a.nd habit. The leaves 
are in the form of those of the spteenwort fern^ a 
sort of fan-shaped, but ragged at tlie outer edg;e, 
and with straight vessels. The fmit is described 
as being about the size of a damaon plum, antl 
when roasted it is pleasant to eat. The native 
nanie of the tree is ginkgo. It has been introduced 
into this country tor more Ihao seventy years. It 
bears the winter in warm situations ; but we believe 
that it is never either flowered or fruit«d. In some 
of its characters it has a considerable resemblance 
to podocarpus aspleniformus of Van Dieman's 
Land. 

Such is u slight sketch of the leading members 






Work^ ia a state of forwartincits^ t/ir Aftiitut' nf thr 
iiottmic AnmttiL 

1. 

THE BRITISH NATURALIST, Vol, U\. 
TliLs Volume, wliieli v^ill eoutuiu oji aLUuiin]]il miil. wiuler 
pkeichof Driiisli tialuml history, taking the jilujit or tlie aiiiitisil 
in coinbiiKitian uilii Uie scenery and the L-ircuuistsiiKL^s, lis 
mudifivd hy the seuson, and bj nietcurolo^u'al oh»ti^i's» wim 
intended tn he puliUsheJ, rtud oug^ljL iu fiiimesHS Iti ihe pur- 
thosers of tlie foniifr volumes to tjLve l»ecn puhlishcd, before 
now, llie difliculties of some purls of the suhject, liowL'ver, — 
till' necessity of revisiting scenes and reviewing Uieoriei«, — 
togcllier with some ciri^uraslajiccs over which the Author liatL 
no contrul, have delnyed thu publicaliob; but as Deither the 
dirtieuUies nor tht iijipcdiment* are of an insiirmoiintahle 
L-harueter^ it is hoped thnt the work mil he in a Jit slati! for 
appeaiitig in llic eouisc of the present s^asoti^ uml tliat iho^e 
who m&y &voui it uith Lbeir perusal will lose nothing l)y ilie 
delay. 

THE BRITISH NATUHAL PHILOSOPHER. 

A Volume of tliifi woil, wbifh was also fonnerly tiniKmnced, 
is in pTepamtion ; hut tlnougb the ptnu wm^ matured and tht> 
execution he^ruu al the time »f the fanner annouuL^ement. i\w 
labour neeeBEary to curry that plan into ex£>eulion in such a 
manner as to he productive of the good \Ahieh the Author i.^i 
anxious that it should produee^ is much greater lliait ht! had 
anticipated. To expluim the prineiples of physicuJ scient t is 
an easy matter, and it U not ver}' dtJlicult to desetihe their pme- 
tinO appliL-atiotis when botli are laketi singly ; hut wlmi m 
taken each of them is imperfect iiud misatisfaetoTy withoui 
tli« other. The object of this work is lo comhiot' the principl*? 



«ad the UlustraUoa into tmc fiketdit at the uLine time that Oai 
Atiitik ^Hv^Clve of Bomctoy wbkh «| oiiee IdgUf 
«cilgd.toM<5«l^«ftd a slrU^iogl^l^wl^ di« iscienoe— to 
cflnvert, in n far tus it i« jKtssible to conrert, the grand instrv 

meats nlid .'^Irnotiiros tA' uTt in T.ii^IiUjiS into ijiil-: miisfuin uf 
mecbaiiirail &at\ c1i<'Tnica] ^(.icTiuc, in nlui:]i ntty one ma; find 
JoinnHlim Hau!>einent,:iiid umusari(;ct iDlbmaliffla, witboiit 
ikit vao&mtf of calling in th« aid tasbgr of laotanr ot Aow- 
BnuL Tlniia;iaairisr3r great eilW^nttXBlvoddiQ pud; Bii4 
vjwn eiitrrin^^ partly iut^] jL it litff pMdttOPf licfct with (A- 
stack's lli;ui cotilrl }invi' Uiiii antidpiddd. StiU, bowtver, itb 
hojked tLiitoDi? loliiuie mtxy make il* ujipFJitance lu iJie ouiii?* 
of II few inontlts ; and when it does appear, the Author viU 
quite erery allnwuue in he made for and iraperfi^WilM 




